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Course:  Ag-GH/PS - 01.461
General Horticulture and Plant Science

Unit 5:
Media, Nutrients and Fertilizers
Lesson 1:
Plant Nutrients 

Georgia Performance Standards:   AG-GH/PS-6.1 (a-c) 
Academic Standards: MM2P1, MM2P4, ELA9RC2, ELA9RC3, ELA9LSV1, SCSh4, SB4, SEV1, SC7    
Objectives:   1. Name the nutrients needed for plant growth.



2.
Identify common nutrient deficiency symptoms.

3.
Describe pH modification.

Teaching Time:

3 Hours
Grades: 9-12
Essential Question:
What are the important plant nutrients used by horticultural plants?
Unit Understandings, Themes, and Concepts:  
Students will learn the importance of the essential elements (plant nutrients) for proper plant growth and determine how these nutrients are classified.
Primary Learning Goals:  

Students will learn the important plant nutrients needed by horticultural plants.  They will identify:    
(1) Macronutrients

(a.)  primary elements (Nitrogen, Phosphorous, and Potassium).  These are needed in the largest quantities by plants. 

(b.)  secondary elements-- calcium (Ca), magnesium (Mg), and sulfur (S).  These are needed in moderate amounts by plants.

(2) Micronutrients—boron (B), copper (C), chlorine (Cl), iron (Fe), manganese (Mn), molybdenum (Mo), nickel (Ni), and zinc (Zn).  These are needed in smaller amounts that macronutrients.

Students will understand nutrient deficiencies for the above nutrients.

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:

Halfacre, R. Gordon & John A. Barden. Horticulture.  McGraw-Hill Book Company.  New York, NY.

Reiley, H. Edward & Carroll L. Shry, Jr. Introductory Horticulture. Delmar Publishers, Inc. Albany, NY.
Schroeder, Seagle, Felton, Ruter, Kelley, & Krewer.  Intorduction to Horticulture.  Pearson, Prentice Hall, Interstate Publishers.  Upper Saddle River, New Jersey.
Materials and Equipment:

Transparencies 6.2.1-6.2.4

POWERPOINTS: (from Georgia Ag Ed Curriculum power points under Horticulture – Fertility)
Power Point:  Plant Food! 

Power Point:  The Nutritional Angle  (W. Nelson)

AG-GH-PS-01.461-05.1p Plant Nutrition vs. Fertilization Course 01462-9
AG-GH-PS-01.461-05.1p Soil_Fertility_Andrew_Laca

AG-GH-PS-01.461-05.1p Soil_Water_Casey_Osksa

Web Resources:

http://www.agr.state.nc.us/cyber/kidswrld/plant/nutrient.htm
http://ag.arizona.edu/pubs/garden/mg/soils/index.html
Georgia Performance Standards:    G-GH/PS-6.1 (a-c)
AG-GH/PS-6.  Students will identify important plant nutrients. 
a.
Name the nutrients needed for plant growth.
b.
Identify common nutrient deficiency symptoms.
c.
Describe pH modification.
Academic Standards: MM2P1, MM2P4, ELA9RC2, ELA9RC3, ELA9LSV1, SCSh4, SB4, SEV1, SC7    
MM2P1    Students will solve problems (using appropriate technology).
MM2P4    Students will make connections among mathematical ideas and to other disciplines.

ELA9RC2    The student participates in discussions related to curricular learning in all subject areas.

ELA9RC3    The student acquires new vocabulary in each content area and uses it correctly.

ELA9LSV1    The student participates in student-to-teacher, student-to-student, and group verbal interactions.

SCSh4 Students use tools and instruments for observing, measuring, and manipulating scientific equipment and materials. 

SB4 Students will assess the dependence of all organisms on one another and the flow of energy and matter within their ecosystems.

SC7. (b) Compare, contrast, and evaluate the nature of acids and bases.
Teaching Procedure
Introduction and Mental Set

Involve students in a brief discussion of the importance of nutrients for plants.


Discussion

1.
What are the three major macronutrients?
A.
Nitrogen

B. 
Phosphorus

C.
Potassium

2.
What are the three other major nutrients?

A.
Calcium

B.
Magnesium

C.
Sulfur

3.
What are the seven micronutrients?

A.
Iron

B.
Manganese

C.
Zinc

D.
Boron

E.
Copper

F.
Molybdenum

G.
Chlorine

4. 
What is the importance of nitrogen?

A.
Nitrogen is a vital component of most plant cell parts and is especially important in the creation of proteins during growth.

B.
Helps the plant to recover from damages due to wind, animals, and cultivation.  Helps to resist diseases and tolerates the effects of heat, cold, and drought.

C.
Excess nitrogen can cause

1.
Dark green foliage

2.
Weak tissues

3.
Succulent vegetative growth

4.
Delay in flowering and fruiting

5.
Lowers plant resistance to disease

D.
A deficiency in nitrogen can cause (display and discuss transparency 6.2.1)

1.
Stunted growth

2.
Pale green to yellow leaves that are smaller than normal

5.
What are some sources of nitrogen?

A.
Gradual decomposition of soil organic matter

B.
Fertilizer

6.
What is the nitrogen cycle?

Display and discuss transparency 6.2.2

7.
What is the importance of phosphorus?

A.
Storage and transport of energy in the plant

B.
Phosphorus makes up nucleic acids and other important molecules

C.
A deficiency of phosphorus can cause (display and discuss transparency 6.2.1)

1.
Altered metabolism and growth

2.
Growth is stunted

3.
Leaves are dark green and sometimes distorted

4.
Leaves and stems can turn red or purple

D.
Supply of phosphorus is limited to what is already in the soil and what has been added (fertilizer) and therefore must be monitored carefully.

8.
What is the importance of potassium?

A.
Exact use is not known but it is theorized that potassium aids in the regulation of stomatas and in general plant health.

B.
Deficiency symptoms include (display and discuss transparency 6.2.1)

1.
leaf chlorosis

2.
marginal scorch

C.
Although soil supply of potassium is high, it is usually not in a form usable by plants.  Available potassium can range from 1-10%.

9.
Explain the advantages and disadvantages of nitrogen, phosphorus, and potassium.  Display and discuss transparency 6.2.1

10. 
What is the pH scale?  How does it work?  Display and discuss Transparency 6.2.3. (“The pH range suitable for most plants”)
A.
The pH is used to measure the amount of alkalinity or acidity in the soil.

B.
The scale is based on the hydrogen ion concentration in the soil.

C.
The soil has many different chemical reactions that take place.  The degree of acidity or alkalinity of the soil controls the availability of nutrients to the plants that inhabit it.

D.
Plants have a certain pH that they need in order to prosper to their full potential.
E.
Teachers should discuss the pH levels of various household products to further clarify what pH means. (i.e. lemons are acidic, ammonia is a base, etc.)
11.  
Explain the relationship of plant growth to the pH scale.

Display and discuss transparency 6.2.4.
12. To add to student understanding, teachers could try to obtain plants with different nutrient deficiencies and have students identify these deficiencies. Also, students can complete a simple pH test of soil to learn the procedure.
Summary

There are many nutrients needed for a plant to function properly and to produce. All of these nutrients, the six macronutrients and seven micronutrients, must be available at certain levels to prevent deficiency problems.

Soil pH is extremely important to both plant growth and nutrient uptake.
Evaluation

Written quiz
6.2.1

	
	   Advantages               
	Disadvantages   
	Deficiency
 Symptoms

	Nitrogen
	Constituent of amino acids (and thus, proteins and enzymes)

Constituent of chlorophyll (four N atoms in each molecule)

Stimulates carbohydrate utilization

Stimulates root growth and development

Regulates uptake and utilization of other nutrients
	Too much can burn the plant


	Activates enzymes

Regulates opening and closing of stomata
stunted growth

small, pale yellow leaves


	Phosphorus
	Component of DNA and RNA

Affects cell division, root development, maturation, flowering and fruiting, and overall crop quality

Component of high-energy bonds in plant cells, necessary for the release of energy for plant processes 


	Deficiency of phosphorus can reduce growth

Cause dark to reddish leaf colorations
	Purpling of the stem, leaf or veins in the underside of leaves
Altered metabolism and growth

Dark green leaves

	Potassium
	Activates enzymes

Regulates opening and closing of stomata

Regulates water uptake by root cells

Essential for photosynthesis, starch formulation and translocation of sugars
	Deficiency of potassium can cause increased respiration and transpiration, reduce environmental stress tolerance, increase disease and reduce growth
	Burn or scorch of margins of leaves, particularly older leaves
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6.2.2


The Nitrogen Cycle

6.2.3

	The pH Range Most Suitable for Some Plants

	pH  5.5 - 5.5

Strongly Acid
	pH 5.5 - 6.5

Medium Acid
	pH 6.0. - 6.5

Moderately Acid to Slightly Acid
	pH 6.5 - 7.5

Slightly Acid to Slightly Alkaline

	Azaleas

Camellias

Irish potato

Watermelon
	Bermuda grass

Fescue, tall

Hollies

Kudzu

Peaches

Pecans

Sweet potatoes

Strawberries
	Apples

Cantaloupes

Kentucky bluegrass

Lespedeza (annual and Sericea)

Lima beans

Peanuts

Peas

Pepper

Sweet Corn

Tomatoes

Turnips
	Cabbage

Spinach

Pyracanthea


6.2.4
Nutrient Availability at Certain pH Levels  
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6.2.5







Name _______________________


Quiz

Multiple choice, select the best answer.

1.
Which of the following is not a major macronutrient?

A.
Phosphorus

B.
Magnesium

C.
Potassium

D.
Nitrogen

2.
Lack of nitrogen, or nitrogen deficiency will cause:

A.
Purple or red leaves

B.
Pale green to yellow leaves that are smaller than normal

C.
Marginal scorch

D.
Extreme root growth

3.
Which is not a direct source or nitrogen to the plant in the nitrogen cycle?

A.
Animal waste

B.
Soil nitrogen

C.
Atmospheric nitrogen

D.
Nitrogen in rain water

4.
Which is not true of the pH scale?

A.
The scale is based on hydrogen ion concentration

B.
pH measures the acidity of soil

C.
Plants require certain pHs to reach maximum growth

D.
The scale is based on hydroxide ion concentration

5..
Explain the pH scale handout in terms of nutrient availability to plants.

6.2.5

Quiz Key
Multiple choice

1.
B. 
Magnesium

2.
B. 
Pale green to yellow leaves that are smaller than normal

3.
C.
Atmospheric nitrogen (it must first be fixed by microbes)

4.
D.
The scale is based on hydroxide ion concentration

5.
Answers will vary.
Individual Learning Activity

Lesson:
Plant Nutrients
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.   Explain the value of adding nutrients for plant growth. 


2.
Describe symptoms of plant nutrient deficiencies.
3.
Describe how to properly apply nutrients for plants in one of the following:


a.  garden



b.  greenhouse



c.  landscape plant beds



d.  lawn grasses

4.
Explore important careers related to plant nutrients.
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: 
Plant Nutrients
Assignment: 
Choose one of the topics below and research it. With your group, prepare a presentation to teach the class your concept.




1.   Explain the value of adding nutrients for plant growth. 


2.
Describe symptoms of plant nutrient deficiencies.
3.
Describe how to properly apply nutrients for plants in one of the following:



a.  garden



b.  greenhouse



c.  landscape plant beds



d.  lawn grasses

4.
Explore important careers related to plant nutrients.
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:
Plant Nutrients
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.   Explain the value of adding nutrients for plant growth. 


2.
Describe symptoms of plant nutrient deficiencies.
3.
Describe how to properly apply nutrients for plants in one of the following:



a.  garden



b.  greenhouse



c.  landscape plant beds



d.  lawn grasses

4.
Explore important careers related to plant nutrients.
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:

What are the important plant nutrients used by horticultural plants?

Vocabulary
Macronutrients

Micronutrients

pH scale

Nitrogen

Potassium

Phosphorus
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