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Course:  Ag-GH/PS - 01.461
General Horticulture and Plant Science
Unit 6:
Media, Nutrients and Fertilizers


Lesson 1:
Fertilizers

Georgia Performance Standards:  AG-GH/PS-7- a,b,c
Academic Standards: SC7, MM2P3, MM2P4, ELA9RC3, SCSh2, SCSh3, SCSh4, SC7  
Objectives: 
1.
Explain fertilization and fertilizers.
2. Describe the use of fertilizer.
3. Analyze the difference between organic and inorganic fertilizers.

4. Demonstrate fertilizer application methods.
Teaching Time:
4 Hours
Grades: 9-12
Essential Questions:

What is the purpose of using fertilizers?

How are fertilizers applied?

What are the differences between organic fertilizers and inorganic fertilizers?

How are soil samples collected and processed?

Unit Understandings, Themes, and Concepts:  
Students will explore the use of fertilization materials and methods.
Primary Learning Goals:  

Students will be able to explain fertilizers and fertilization.  
Students will be able to analyze the difference between organic and inorganic fertilizers.

Students will be able to demonstrate fertilizer application methods.
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:

Reiley, H. Edward & Carroll L. Shry, Jr. Introductory Horticulture. Delmar Publishers, Inc. Albany, NY.
Schroeder / Seagle / Felton / Ruter /Kelly / Krewer Introduction to Horticulture.  Pearson, Prentice Hall, Interstate publishers, Upper Saddle River, N.J.
Materials and Equipment:

Soil Test Kit

Soil Sampling Tube

Soil Sampling Auger

Shovel

Soil Sample Bags (available from extension service)

POWERPOINTS:
Power Points:

Fertilizing Greenhouse and Nursery Plants – Carlos Romas

Essential Nutrients of plants – by David Vargus
Soil Sample and Analysis.  (Hamlin)
AG-GH-PS-01.461-6.1p Soil_Water_Casey_Osksa
AG-GH-PS-01.461-07.1p Fertilizing_Greenhouse_and_Nursery_Plants_Carlos_Ramos

AG-GH-PS-01.461-07.1p Plant Food!

AG-GH-PS-01.461-07.1p Producing_Plants-1
AG-GH-PS-01.461-07.1p Soil_Fertility_Andrew_Laca-1
Web Resources:

http://www.extension.umn.edu/distribution/horticulture/components/1731-19.html
http://www.dosmatic.com/services/howitworks.htm
http://aggie-horticulture.tamu.edu/greenhouse/nursery/guides/ghhdbk/fert.html
http://aggie-horticulture.tamu.edu/greenhouse/nursery/guides/ghhdbk/ppm.html
http://ag.arizona.edu/pubs/garden/mg/soils/index.html
Georgia Performance Standards:  AG-GH/PS-7- a,b,c
AG-GH/PS-7.  The student will explore the use of fertilization materials and methods. 

a.
Explain fertilizers and fertilization.
b.
Analyze the difference between organic and inorganic fertilizers.
c.
Demonstrate fertilizer application methods.
Academic Standards: SC7, MM2P3, MM2P4, ELA9RC3, SCSh2, SCSh3, SCSh4, SC7  
SC7  Students will characterize the properties that describe solutions and the nature of acids and bases.

MM2P3  Students will communicate mathematically.

MM2P4  Students will make connections among mathematical ideas and to other disciplines.

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

SCSh2  Students will use standard safety practices for all classroom laboratory and field investigations.
SCSh3 Students will identify and investigate problems scientifically. 

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

SC7. (b) Compare, contrast, and evaluate the nature of acids and bases.

Teaching Procedure
Introduction and Mental Set

Involve the students in a brief discussion of the importance of proper fertilization of plants.  Plants must have a source of nutrients like humans.
Discussion

1.
Explain how plants are fertilized.

A.
Soil

B.
Air

C.
Leaching

D.
Chemical reactions

2.
Explain how fertilizers are broken down in the soil.
3.
Explain how plants take up nutrients after they have been broken down in the soil.  
Absorbs by root system with moisture.

4.
Explain how some nutrients can be leached out of the soil.  Explain leaching.  

Downward pulling of materials through the soil by percolating water.

5.
Explain how soil can hold nutrients in the soil for long periods of time.  

Chemical reactions-A tie up@ and make them available.

6.
Show and explain percentages of N-P-K in a fertilizer bag (see fertilizer bag pictures at end of this file). 
7.
Explain that a complete fertilizer contains all three of the three primary elements and may have some of the micronutrients included also.  An incomplete fertilizer will be lacking in one or more of these elements.

8.
Explain that liquid, granular, and gaseous forms of fertilizer are available, but liquid and granular are the most commonly used.  Discuss the application methods for each of these.

9.
Discuss organic fertilizers.


a.  animal manure


b.  plant residue (decaying plants, leaves, bark, fruit, etc.)


c.  combination of all composted materials
10.
Discuss inorganic fertilizers.  These are synthetic nutrient compounds that are derived from mineral salts.
11.
Show students the results of a soil test and fertilize recommendations.

12.
Activity:  Students will chose locations on campus and do a soil test.  Send off and review results.
13. Have students calculate fertilizer application amounts after studying fertilizer application rates from the chapter six (Media, Nutrients, and Fertilizers) in Introduction to Horticulture book.
14. Discuss application methods for both organic and inorganic fertilizers.


Summary
How are plants fertilized?

What is leaching?
What is a soil test?

Evaluation

Written test (on next page)
1. What are three devices that can be used to take a soil sample?


a.


b.


c.

2. What does ph indicate in a soil?

3. For a 50 pound bag of 5-10-15 fertilizer, what is the number of pounds of the following?



Phosphorous—



Potassium---



Nitrogen---

4. What is considered as the neutral ph on the ph scale?

5. Above the neutral ph (on the ph scale) is referred to as ____________________ and below the neutral ph is referred to as _________________________.

6. To raise the ph of soil we would add _____________________.

7. What is the ph range that most plants grow best?

8. How many spots should soil be collected from and put into a container to make one soil sample?

9. Where should the soil that we collect as a soil sample be taken so it can be sent to the state soil lab for testing?

10. What does N-P-K written on a bag of fertilizer mean?

Answers for written test:
1.
a.  soil sampling tube


b.  soil sampling auger


c.  shovel

2.
The level of acidity or alkalinity of the soil.  This is indicated on a ph chart that goes from zero through fourteen with ph of seven being neutral, below seven is acid, and above seven is alkaline.

3.
(These are listed not in the correct order intentionally to see that the student understands each element).


Phosphorous—5  pounds

Potassium—7.5 pounds

Nitrogen—2.5 pounds
4.
7.0

5.
Alkaline     and    Acid
6.
Lime

7.
6-7

8.
About a dozen.

9.
The county extension office.

10.
The percent of Nitrogen, Phosphorous, and Potassium included in the bag.

Individual Learning Activity

Lesson:
Soil Sampling
Assignment:
Provide a soil tube or soil auger (if available in your program) for students to use.  If these are not available, students can use a shovel.


Have students collect a soil sample from an area around their home.  They should identify the area, the crop to be grown (garden, lawn grass, shrub bed, pasture, etc.), label the sample, and list all needed information such as person’s name, address, and county.  All samples should then be taken to the local county extension office to be sent to the state soils lab to be analyzed.  There will be a cost of about five dollars per sample.  Results each sample will be sent directly to the student who collected it.

Have students bring in the soil test result sheets and discuss and compare the recommendations.

Group Learning Activity

Lesson: 
Soil Sampling
Assignment: 
Use a soil test kit to analyze soil samples collected from student homes or around the school campus.

Using the soil test kit determine the levels of: Nitrogen, Phosphorous, Potash, and ph.

Divide students into small groups to test for each item.

Have students record and compare findings for each sample. 

Presentation Learning Activity
Lesson:
Soil Sampling
Assignment:
Have students prepare a poster or power point showing pictures and captions of collecting the soil sample, crops to be used in each sample area, recommendations of fertilizers and amounts to be used, recommendations of lime to be applied if needed.
Minimum Requirements:

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.

Poster Option:

1. Prepare a poster that explains the soil sample. You will present your poster to the class.

2. Your poster should include both text and graphics that help communicate your findings.

3. Neatness and appearance of the poster will be graded.

4. Poster presentation should last two to five minutes.

Due Date:

Points/Grade Available:

Individual Learning Activity

Lesson:
Fertilizers
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 fertilization and fertilizers.
2.
Describe 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: 
Fertilizers
Assignment: 
Choose one of the topics below and research it. With your group, prepare a presentation to teach the class your concept.




1.
Explain fertilization and fertilizers.
2.
Describe 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:
Fertilizers
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 fertilization and fertilizers.
2.
Describe 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
5. Presentation should be at least ten slides in length

6. Presentation should include at least four photos.

7. Presentation should be two to five minutes in length.

8. Grammar and spelling will be graded by the same standards as any other written assignment.

9. At least two references must be properly cited.

Poster Option:

5. Prepare a poster that answers/explains one of the topics. You will present your poster to the class.

6. Your poster should include both text and graphics that help communicate your research.

7. At least two sources of information should be properly cited on the back of the poster.

8. Neatness and appearance of the poster will be graded.

9. 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 Questions:
What is the purpose of using fertilizers?

How are fertilizers applied?

What are the differences between organic fertilizers and inorganic fertilizers?

How are soil samples collected and processed?

Vocabulary
Fertilizer

Organic

Inorganic
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Course: AG-GH/PS – 01.461  General Horticulture

Unit 6, Lesson 1

           Revised February 2009

