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Career, Technical, & Agricultural Education




PATHWAY: 

Plant Science and Horticulture  

COURSE: 

General Horticulture and Plant Science   



UNIT: 


Plant Nutrients
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Introduction
Annotation:  

In this lesson, students will learn about the nutrients and chemical processes required by vegetation.
Grade(s): 
	X
	9th

	X
	10th

	X
	11th

	X
	12th


Time: 
3 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-6.  Students will identify important plant nutrients. 

a.
Name the nutrients needed for plant growth.


b.
Identify common nutrient deficiency symptoms.


c.
Describe pH modification.
GPS Academic Standards:
MM2P1:  Students will solve problems (using appropriate technology).

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

ELA9RC2:  The student participates in discussions related to curricular learning in all subject areas.

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

ELA9LSV1: The student participates in student-to-teacher, student-to-student, and group verbal interactions.

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

SB4:  Students will assess the dependence of all organisms on one another and the flow of energy and matter within their ecosystems.

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

National / Local Standards / Industry / ISTE:


Understandings & Goals

Enduring Understandings: 
Students will learn the importance of the essential elements (plant nutrients) for proper plant growth and determine how these nutrients are classified.

Essential Questions: 


What are the important plant nutrients used by horticultural plants?


Knowledge from this Unit:  
1. Name the nutrients needed for plant growth.

2. Identify common nutrient deficiency symptoms.

3. Describe pH modification.
Skills from this Unit:
Students will learn the important plant nutrients needed by horticultural plants.  They will identify:    

(1) Macronutrients

(a.)  primary elements (Nitrogen, Phosphorous, and Potassium).  These are needed in the largest quantities by plants. 

(b.)  secondary elements-- calcium (Ca), magnesium (Mg), and sulfur (S).  These are needed in moderate amounts by plants.

(2) Micronutrients—boron (B), copper (C), chlorine (Cl), iron (Fe), manganese (Mn), molybdenum (Mo), nickel (Ni), and zinc (Zn).  These are needed in smaller amounts that macronutrients.


Students will understand nutrient deficiencies for the above nutrients.



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:
Individual Learning Activity

Group Learning Activity

Presentation Learning Activity

Quiz
Assessment(s) Description/Directions:
Attachments for Assessment(s):
Individual Learning Activity

Group 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 students in a brief discussion of the importance of nutrients for plants.


Discussion

1.
What are the three major macronutrients?
A.
Nitrogen

B. 
Phosphorus

C.
Potassium

2.
What are the three other major nutrients?

A.
Calcium

B.
Magnesium

C.
Sulfur

3.
What are the seven micronutrients?

A.
Iron

B.
Manganese

C.
Zinc

D.
Boron

E.
Copper

F.
Molybdenum

G.
Chlorine

4. 
What is the importance of nitrogen?

A.
Nitrogen is a vital component of most plant cell parts and is especially important in the creation of proteins during growth.

B.
Helps the plant to recover from damages due to wind, animals, and cultivation.  Helps to resist diseases and tolerates the effects of heat, cold, and drought.

C.
Excess nitrogen can cause

1.
Dark green foliage

2.
Weak tissues

3.
Succulent vegetative growth

4.
Delay in flowering and fruiting

5.
Lowers plant resistance to disease

D.
A deficiency in nitrogen can cause – handout “Nutrient Deficiency”
1.
Stunted growth

2.
Pale green to yellow leaves that are smaller than normal

5.
What are some sources of nitrogen?

A.
Gradual decomposition of soil organic matter

B.
Fertilizer

6.
What is the nitrogen cycle?

Display and discuss handout “Nitrogen Cycle”.
7.
What is the importance of phosphorus?

A.
Storage and transport of energy in the plant

B.
Phosphorus makes up nucleic acids and other important molecules

C.
A deficiency of phosphorus can cause (display and discuss handout “Nutrient Deficiency”
1.
Altered metabolism and growth

2.
Growth is stunted

3.
Leaves are dark green and sometimes distorted

4.
Leaves and stems can turn red or purple

D.
Supply of phosphorus is limited to what is already in the soil and what has been added (fertilizer) and therefore must be monitored carefully.

8.
What is the importance of potassium?

A.
Exact use is not known but it is theorized that potassium aids in the regulation of stomatas and in general plant health.

B.
Deficiency symptoms include – handout “Nutrient Deficiency”
1.
leaf chlorosis

2.
marginal scorch

C.
Although soil supply of potassium is high, it is usually not in a form usable by plants.  Available potassium can range from 1-10%.

9.
Explain the advantages and disadvantages of nitrogen, phosphorus, and potassium.  Display and discuss handout “Nutrient Deficiency”
10. 
What is the pH scale?  How does it work?  Display and discuss handout “Ph Scale”
A.
The pH is used to measure the amount of alkalinity or acidity in the soil.

B.
The scale is based on the hydrogen ion concentration in the soil.

C.
The soil has many different chemical reactions that take place.  The degree of acidity or alkalinity of the soil controls the availability of nutrients to the plants that inhabit it.

D.
Plants have a certain pH that they need in order to prosper to their full potential.

11.  
Explain the relationship of plant growth to the pH scale.

Display and discuss handout “pH Scale”
Summary
There are many nutrients needed for a plant to function properly and to produce. All of these nutrients, the six macronutrients and seven micronutrients, must be available at certain levels to prevent deficiency problems.

Soil pH is extremely important to both plant growth and nutrient uptake.
Evaluation


Written quiz
Attachments for Learning Experiences: 
Ph Scale

The Nitrogen Cycle

Nutrient Availability

Plant Nutrients

The Nitrogen Cycle

Nutrient Deficiency

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.agr.state.nc.us/cyber/kidswrld/plant/nutrient.htm
http://ag.arizona.edu/pubs/garden/mg/soils/index.html


Attachment(s): 
Materials & Equipment: 
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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