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Course:
02.471  Basic Agricultural Science and Technology

Unit 9:
Producing Plants
Lesson 6:
Using Fertilizer

Georgia Performance Standards:
AG-BAS-9-g

Academic Standards:






   SB4
Objective: 
Explain the use of fertilizer.
Teaching Time:
1 hour
Grades: 9-12

Essential Question: How and why is fertilizer used?
Unit Understandings, Themes, and Concepts:  
Students will learn how soil is assessed for deficiencies. Students will also learn the different types, functions, and applications of fertilizer. 
Primary Learning Goals:  

Students will be able to tell the nutrient levels present in soil after administering a soil test. Students will be able to make decisions on what type of fertilizer to use on a plant and what fertilizer composition is needed in different situations.
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:

Biondo, Ronald J. & Jasper S. Lee. Introduction to Plant and Soil Science and Technology. Interstate Publishers, Inc. Danville, IL 1997.
Materials and Equipment:

Overhead projector





Transparency 

Eraser board






Handout 

LCD Projector






Computer

Calculator
Container of soil

Soil test kit


POWERPOINTS:
AG-BAS-02.471-09.6b-Producing_Plants-1
Web Resources:

http://www.agr.state.nc.us/cyber/kidswrld/plant/soiltest.htm
Georgia Performance Standards:
AG-BAS-9-g

AG-BAS-9: The student explains plant growth and the essential elements for plant health, growth, and reproduction.

g. Explains the use of organic and commercial fertilizers in plant production.

Academic Standards:






   SB4
Teaching Procedure

Introduction and Mental Set

Pass around a container filled with soil.  Have the students look at and feel the soil.  Ask them if the soil is fertile.  Some will probably say it is and some will say it is not.  The ones who answer AI don=t know@ will be right.  Explain that there is no way to determine the nutrient levels of a soil by looking at it.  Ask them how we can know if the soil is fertile.  Conduct a soil test.
Discussion

1.
Why do we conduct soil tests?

A.
To increase yields of plants.  By being able to apply the needed nutrients, plants will respond favorably and yield higher quantities.

B.
To save money.  By knowing exactly which nutrients are in short supply, growers can apply just the right amount and kind of nutrients.

C.
Tests are important to determine how much of each nutrient is available for plant growth.
2.
What are the methods for determining nutrient shortages?

A.
Visual inspection of the plant.  This method is very unpredictable because the plant=s symptoms could be caused by something else.

B.
Soil tests.  This is probably the most widely used method.  It is especially helpful when tests are taken before the crop is planted.

C.
Tissue testing.  Very accurate, but not used as extensively.  

3.
Name the nutrient levels of plants that can be divided into four levels:  

A.
Deficient: The nutrient is clearly deficient; the growth and productivity of the plant are affected.  Growth response is strong once the missing nutrient is applied.

B.
Sufficient: Just enough to satisfy plant needs.  More fertilizer will increase yields only slightly.

C.
High: Nutrient levels are high and yields are maximum.  Additional nutrients would be stored in the plant.  This is called luxury consumption (good when used as forage). 

D.
Toxic:  Nutrient levels are too high.  Yields may decline. 
4.
The kind and amount of fertilizer to use depend on several major factors.

A.
The requirements of the crop that will be grown.

B.
The nutrients available in the soil.

C.
Soil pH
5.
What are the types of fertilizers?

A.
dry fertilizer

B.
liquid fertilizer

C.
gas

D.
liquid

E.
solids and spikes
6.
What do the numbers on a bag of fertilizer indicate to the user?

A.
The nutrients that are in the fertilizer

B.
First number tells the percent nitrogen

C.
Second number tells the percent phosphorus (actually it is the percent of anhydride of phosphoric acid)

D.
Third number tells the percent potassium (actually it is the percent potash)
7.
When is fertilizer applied to plants?

Proper placement means it is close enough for the roots to get it but not so close that it damages the roots.

A.
pre planting applications

B.
planting applications

C.
post planting applications

· top dressing

· side dressing
8.
Handling fertilizer

A.

Use only the recommended kind and amount

B.

Apply only where it is needed

C.

Store fertilizer in dry places where nutrients won=t be lost.

D.

Clean equipment after use.

E.

Wear protective clothing and wash after handling or using fertilizer.

F.

Fertilizer is a chemical that can cause reactions that are dangerous and damaging.
9.
How do you calculate the percentage/pounds of N-P-K in fertilizer?

A.
Example: A bag of 20-20-20 contains:

· 20% nitrogen or 20 pounds

· 20% phosphorus in the form of P2O5 or 20 pounds

· 20% potassium in the form of K2O or 20 pounds

B.
The remaining 40% of the 100-pound bag is inert material.
10.
How do you calculate the actual amount of N-P-K being applied since the elements are not all 100% N-P-K?

A.
Nitrogen: The percentage is the same as the pounds.

· Thus 20% = 20 pounds

B.
Phosphorus (P2O5): multiply the percentage by .44

· Thus, 20% P2O5 x .44 = 8.8 lbs. phosphorus

C.
Potassium (K2O): multiply the percentage by .83

· Thus, 20% K2O x .83 = 16.6 lbs potassium

11.
Activity

Calculate the pounds of fertilizer in the following problems:

· A 50# bag of 10-10-10 
#N

#P

#K


· A 50 # bag of 10-20-15
#N

#P

#K



· A 100# bag of 20-10-0
#N

#P

#K



· A 25# bag of 20-10-0
#N

#P

#K



· A 5# bag of 0-0-38

#N

#P

#K


12.
Activity

Calculate the pounds or bags of fertilizer needed in the following problems:

· If you have a fertilizer that is 10-10-10 and you need 50# of N.

· If you have a fertilizer that is 0-10-10 and you need 100# of K.

· If you have a fertilizer that is 10-15-20 and you need 900# of P.

· If you have a fertilizer that is 20-10-15 and you need 60# of P.

· How many bags do you need in each problem if the bags are 50# each?









Summary
Review:
The purposes of soil testing

The various levels of nutrient shortages

The types of fertilizers

How to calculate fertilizer percentages and pounds.

Evaluation
Written test

Activity sheets




Individual Learning Activity

Lesson:
Using Fertilizer
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.

Explain the use of fertilizer.




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

Explain the use of fertilizer.




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:
Using Fertilizer
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.




Explain the use of fertilizer.
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 one reason we conduct soil tests? 






2) Name one method used to determine nutrient shortages in plants: 







List the four nutrient levels that can be present in plants:

3)

4)

5)

6)

7) Which does not determine the type and amount of fertilizer to use?

A. The requirements of the crop that will be grown.

B.
The nutrients available in the soil.

C.
Soil pH
D. 
Cost of fertilizer

8) What is one form fertilizer comes in?

Calculation problems

9)

10)
Lesson Evaluation Key

1) save money, determine how much of each nutrient is available, increase yields

2) visual inspection, soil test, tissue test

3) deficient, sufficient, high, toxic

4) “’

5) “”

6) “”

7) D

8) dry fertilizer, liquid fertilizer, gas, liquid, solids and spikes
9) the teacher should develop calculation problems like those the students learned about/practiced in class
10)
Teacher Notes

Essential Question: How and why is fertilizer used?

Course: 02.471 Basic Agricultural Science and Technology
Unit 9, Lesson 6

3
Revised June 2009

