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Career, Technical, & Agricultural Education




PATHWAY:  
Agriculture
COURSE:  

Basic Agricultural Science, and Technology
UNIT 9.5 : 
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Introduction
Annotation: 
In this unit students will name the nutrients plants need and describe how plants get them. 

Grade(s): 
	x
	9th

	x
	10th

	x
	11th

	x
	12th


Time:  


2(50 minute periods)
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-f. Identifies essential plant nutrients for plant growth and reproduction. 

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 primary nutrients are nitrogen (N), phosphorus (P), and potassium (K). 

· Students will understand the secondary nutrients are calcium (Ca), magnesium (Mg), and sulfur (S). 
· Students will understand the micronutrients are those elements essential for plant growth which are needed in only very small (micro) quantities . These elements are sometimes called minor elements or trace elements, but use of the term micronutrient is encouraged by the American Society of Agronomy and the Soil Science Society of America. The micronutrients are boron (B), copper (Cu), iron (Fe), chloride (Cl), manganese (Mn), molybdenum (Mo) and zinc (Zn). Recycling organic matter such as grass clippings and tree leaves is an excellent way of providing micronutrients (as well as macronutrients) to growing plants.

Essential Questions: 
· What are primary and secondary nutrients?

· What is the role of micronutrients and are they important?

· What are the main functions of the primary nutrients?

· What are sources of the primary nutrients?

· How does chemical fertilizer aid in plant nutrition?

Knowledge from this Unit:  
· Students will learn what Primary, Secondary, and Micronutrients are.

· Students will learn how plants use nutrients.

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

· Students will know what primary, secondary, and micronutrients are.

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

· Students will be able to apply their knowledge of plant nutrients, 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): 
Barden, John A., R. Gordon Halfacre and David J. Parrish.  Plant Science.  McGraw-Hill Publishers.  New York, NY. 
Burton, L. Devere & Walter York. Lab Manual Agriscience Technology. 2nd Edition Delmar Publishers, Inc. Albany, NY.  

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-f. Identifies essential plant nutrients for plant growth and reproduction. 

2. Review Essential Questions.

What are primary and secondary nutrients?

What is the role of micronutrients and are they important?

What are the main functions of the primary nutrients?

What are sources of the primary nutrients?

How does chemical fertilizer aid in plant nutrition?


3.  Identify and review the unit vocabulary. 

Introduction and Mental Set

Display the azalea sample in class.  Ask the students to come up with reasons for the azalea’s poor appearance.  Explain that azaleas like acidic soils.  Most soils in Georgia are acidic, however, soil around buildings or soil that has been limed will be more alkaline.  Alkaline soils inhibit the uptake of iron by azaleas, which leads to iron chlorosis.  This is just one example of a necessary plant nutrient.


Discussion

1.
What are primary nutrients?  Display and discuss 9.5.1.


A.
Those nutrients used in the largest quantities: Nitrogen, Phosphorous, and 


Potassium.  


B.
Always listed in that order.


C.
For example a fertilizer bag that read 10-20-10 would mean 10 percent Nitrogen, 20 

percent Phosphorous, and 10 percent Potassium.

2.
What are secondary nutrients?


A.
Calcium, Magnesium, and Sulfur.


B.
These are required in slightly smaller amounts than primary nutrients.

3.
Micronutrients consist of seven essential elements that occur in very small amounts in 
soils and plants.  What are micronutrients?


A.
Boron


B.
Chlorine


C.
Manganese


D.
Zinc


E.
Copper


F.
Iron


G.
Molybdenum

4.
Are micronutrients as important as primary and secondary nutrients?  Yes, even 
though they occur in minute amounts their role is equally important.

5.
Are there any elements required by plants that are not supplied by the soil?  Yes, 
carbon, hydrogen, and oxygen are used in the largest amounts, but they are supplied by the 
air and water.

6.
What are the sources of essential plant nutrients?


A.
Natural/organic fertilizers and soil builders.



1.
Legumes



2.
Manures



3.
Green Manures


B.
Chemical fertilizers.



1.
Nitrogen: ammonia nitrate, anhydrous ammonia, urea.



2.
Phosphorous: phosphoric acid (P2O5)



3.
Potassium: soluble potash (K2O)

7.
What is a challenge chemical fertilizers have in relationship to staying in the soil?


A.
They leach easily.  When it rains, they are easily washed from the soil.


B.
Natural fertilizers stay in the soil longer.

8.
What are the functions of the primary nutrients in plant growth and development?


A.
Nitrogen: Fast growth, synthesis of organic compounds, including amino acids, 


proteins, coenzymes, nucleic acids and chlorophyll.


B.
Phosphorous: Important in energy storage and transfer.


C.
Potassium: essential for photosynthesis, sugar translocation, and enzyme activation.

9.
Sources of Nitrogen:


A.
Ammonia nitrate


B.
Anhydrous ammonia


C.
Urea


D.
Sodium nitrate

10.
Sources of Phosphorous:


A.
In most soils but held tightly by the soil.


B.
Generally purchased in the form of:



1.
Superphosphate



2.
Treble superphosphate



3.
Rock phosphate



4.
Ammonium phosphate


11.
Sources of Potassium


A.
Muriate of potash


B.
Sulfate of potash


C.
Nitrate of potash

12.
Activity. Complete the laboratory exercise, Effects of Soil Treatments on Crop Yield, listed in 
Agriscience and Technology Reference.
Summary

Review the important points of:

primary, secondary, and micronutrients

sources of fertilizers

Attachments for Learning Experiences: 
Written Exam

Laboratory Activity

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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