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Career, Technical, & Agricultural Education




PATHWAY: 

General Horticulture and Plant Science    
COURSE: 

Plant Science and Horticulture     



UNIT: 

Fertilizers
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Introduction
Annotation: 

In this lesson, students will learn about the basic types of fertilizer and their respective applications.

Grade(s): 
	X
	9th

	X
	10th

	X
	11th

	X
	12th


Time:  
4 hours
Author:   John Sutton
Additional Author(s): 

Students with Disabilities:
For students with disabilities, the instructor should refer to the student's IEP to be sure that the accommodations specified are being provided. 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.
Focus Standards

GPS Focus Standards: 
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.

GPS Academic Standards:
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.

National / Local Standards / Industry / ISTE:


Understandings & Goals

Enduring Understandings: 
Students will explore the use of fertilization materials and methods.

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?


Knowledge from this Unit:  
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.
Skills from this Unit:  
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.
Assessment(s)
Assessment Method Type: Select one or more of the following. Please consider the type(s) of differentiated instruction you will be using in the classroom. 
	
	Pre-test

	X
	Objective assessment - multiple-choice, true- false, etc.

	
	_x_ Quizzes/Tests

__ Unit test

	X
	Group project

	X
	Individual project

	
	Self-assessment - May include practice quizzes, games, simulations, checklists, etc.

	
	__ Self-check rubrics   

__ Self-check during writing/planning process

__ Journal reflections on concepts, personal experiences and impact on one’s life

__ Reflect on evaluations of work from teachers, business partners, and competition judges
__ Academic prompts
__ Practice quizzes/tests

	
	Subjective assessment/Informal observations

	
	__ Essay tests

__ Observe students working with partners

__ Observe students role playing

	
	Peer-assessment  

	
	__ Peer editing & commentary of products/projects/presentations using rubrics

__ Peer editing and/or critiquing

	
	Dialogue and Discussion

	
	__ Student/teacher conferences
__ Partner and small group discussions

__ Whole group discussions
__ Interaction with/feedback from community members/speakers and business partners

	
	Constructed Responses

	
	__ Chart good reading/writing/listening/speaking habits

__ Application of skills to real-life situations/scenarios

	
	Post-test


Assessment(s) Title:
Group Learning Activity 
Individual Learning Activity

Presentation Learning Activity
Quiz
Assessment(s) Description/Directions:
Group Learning Activity 

Individual Learning Activity

Presentation Learning Activity

Quiz
Learning Experiences
Sequence of Instruction


1.  Identify the Standards. Standards should be posted in the classroom for each lesson.

2.  Review Essential Questions.


3.  Identify and review the unit vocabulary. 


4.  Lesson Introduction Activity:
5. 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.  

6.
Show and explain percentages of N-P-K in a fertilizer bag (see fertilizer bag pictures in attached 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.


Attachments for Learning Experiences: 
Pictures of fertilizers 
Notes & Reflections: 




Culminating Performance Task (Optional)
Culminating Unit Performance Task Title:  
Culminating Unit Performance Task Description/Directions/Differentiated Instruction: 
 
Attachments for Culminating Performance Task: 

Unit Resources 
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


Attachment(s): 
Materials & Equipment: 
Soil Test Kit

Soil Sampling Tube

Soil Sampling Auger

Shovel

Soil Sample Bags (available from extension service)


What 21st Century Technology was used in this unit?
Top of Form

	
	Slide Show Software
	
	Graphing Software
	
	Audio File(s)

	
	Interactive Whiteboard
	
	Calculator
	
	Graphic Organizer

	
	Student Response System
	
	Desktop Publishing 
	X
	Image File(s)

	
	Web Design Software
	
	Blog
	
	Video

	
	Animation Software
	
	Wiki
	
	Electronic Game or Puzzle Maker

	
	Email
	X
	Website
	
	


Bottom of Form
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