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Career, Technical, & Agricultural Education




PATHWAY:  
Agriculture
COURSE:  

Basic Agricultural Science, and Technology
UNIT 9.6 : 

Using Fertilizer
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Introduction
Annotation: 
In this unit students will explain the use and benefits of fertilizer. 

Grade(s): 
	x
	9th

	x
	10th

	x
	11th

	x
	12th


Time:  


50 minutes
Author: 


Agricultural Education and CTAE Resource Network
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-BAS-9-g. Explains the use of organic and commercial fertilizers in plant production. 

GPS Academic Standards:
SB4 Students will assess the dependence of all organisms on one another and the flow of energy and matter within their ecosystems.
National / Local Standards / Industry / ISTE:


Understandings & Goals

Enduring Understandings:
· Students will understand the uses of fertilizers.
· Students will understand the benefits and drawbacks to improper use of fertilizer.
· Students will understand the proper use of fertilizers.
Essential Questions: 
· How can nutrient shortages in soils be tested?

· What are the four levels of the nutrient levels of plants?

· What is the role of fertilizer and what different types are there?

· How is the correct amount of fertilizer calculated?

Knowledge from this Unit:  
· Students will learn how to use fertilizer.

· Students will learn the uses of fertilizer.

· Students will learn the benefits of fertilizer.

Skills from this Unit:  
· Students will understand the role of nutrients vital for plant growth. 

· Students will learn how to use fertilizer.

· Students will understand the function of soil and the function of fertilizer used for crop production by agriscientist.  

· Students will be able to apply their knowledge of plant fertilizer, to their own production.

· Students will be able to apply their knowledge of plant fertilizer, to the fields of agriculture and agriscience.


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. 
	x
	Pre-test

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

	
	_x_ Quizzes/Tests

_x_ Unit test

	
	Group project

	
	Individual project

	x
	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

_x_ 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

	x
	Post-test


Assessment(s) Title:

Assessment(s) Description/Directions:
Attachments for Assessment(s): 
Biondo, Ronald J. & Jasper S. Lee. Introduction to Plant and Soil Science and Technology. Interstate 
Publishers, Inc. Danville, IL

Learning Experiences
Instructional planning: Include lessons, activities and other learning experiences in this section with a brief description of the activities to ensure student acquisition of the knowledge and skills addressed in the standards. Complete the sequence of instruction for each lesson/task in the unit. 
Sequence of Instruction

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

AG-BAS-9-g. Explains the use of organic and commercial fertilizers in plant production. 

2. Review Essential Questions.

How can nutrient shortages in soils be tested?

What are the four levels of the nutrient levels of plants?

What is the role of fertilizer and what different types are there?

How is the correct amount of fertilizer calculated?


3.  Identify and review the unit vocabulary. 

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 are 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



1.
top dressing



2.
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:



1.
20 percent nitrogen or 20 pounds



2.
20 percent phosphorus in the form of P2O5 or 20 pounds



3.
20 percent potassium in the form of K2O or 20 pounds


B.
The remaining 40 percent 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 percent N-P-K?


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




Thus 20 percent = 20 pounds


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




Thus, 20 percent P2O5 x .44 = 8.8 lbs. phosphorus


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




Thus, 20 percent K2O x .83 = 16.6 lbs potassium

11.
Activity. Calculate the pounds of fertilizer in the following problems:

	A 50 pound bag of 10-10-10
	Nitrogen
	Phosphorus
	Potassium

	A 50 pound bag of 10-20-15
	Nitrogen
	Phosphorus
	Potassium

	A 100 pound bag of 20-10-0
	Nitrogen
	Phosphorus
	Potassium

	A 25 pound bag of 20-10-0
	Nitrogen
	Phosphorus
	Potassium

	A 5 pound bag of 0-0-38
	Nitrogen
	Phosphorus
	Potassium


12.
Activity. Calculate the pounds or bags of fertilizer needed in the following problems:

1.
If you have a fertilizer that is 10-10-10 and you need 50# of N.


2.
If you have a fertilizer that is 0-10-10 and you need 100# of K.


3.
If you have a fertilizer that is 10-15-20 and you need 900# of P.


4.
If you have a fertilizer that is 20-10-15 and you need 60# of P.


5.
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.

Attachments for Learning Experiences: 
Written Exam

Activity Sheets
Notes & Reflections: May include notes to the teacher, pre-requisite knowledge & skills, suggestions, etc.


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

Unit Resources 
Web Resources:
www.gaaged.org
Attachment(s):


Materials & Equipment: 
What 21st Century Technology was used in this unit:
Top of Form

	x
	Slide Show Software
	
	Graphing Software
	
	Audio File(s)

	
	Interactive Whiteboard
	
	Calculator
	
	Graphic Organizer

	
	Student Response System
	
	Desktop Publishing 
	
	Image File(s)

	
	Web Design Software
	
	Blog
	x
	Video

	
	Animation Software
	
	Wiki
	
	Electronic Game or Puzzle Maker

	
	Email
	x
	Website
	
	


Bottom of Form
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