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Career, Technical, & Agricultural Education




PATHWAY: 

Plant Science and Horticulture  
COURSE: 

General Horticulture and Plant Science 

UNIT:  

Growing Media 



[image: image5.jpg]



Introduction
Annotation: 

This lesson will provide students with a fundamental knowledge base of the mediums in which plants grow.
Grade(s): 
	X
	9th

	X
	10th

	X
	11th

	X
	12th


Time:  
3 hours
Author:   David Turner

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-5.  Students will explore the basic principles and uses of soil and plant growth media.

a.
Describe soil materials and structure.

b. Describe the components and functions of a good growing media.

GPS Academic Standards:
SSWG1: The student will explain the physical aspects of geography.

SSWG2: The student will explain the cultural aspects of geography.

MM1A3: Students will solve simple equations. 

National / Local Standards / Industry / ISTE:



Understandings & Goals

Enduring Understandings: 
Students will learn about the structure, materials, and components of both soil and soil less mixtures. Students will also examine the function of growing media and the advantages and disadvantages of different types. Additionally, students will classify the types of soils and learn techniques for maximizing the effectiveness of soil.

Essential Questions: 

What is growing media and how does it impact plant growth and health?

Knowledge from this Unit:  
1. 
Describe soil materials and structure.

2.  
Describe the function of a good growing media.

3.  
Describe the components of soil less media.
4.
Describe the advantages of a soil less mixture.
5.
List the factors that affect the roots of plants.
6.
Classify the types of soils.

7.
Explain the techniques for improving soil drainage and improving moisture retention of the soil.
Skills from this Unit:  
Students will be able to describe the components of different types of growing media, as well as choose the proper type of growing media for varying growing situations. Students will also be able to classify the types of soils and explain techniques for improving soil.


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

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

	
	__ 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, Group, and Presentation Learning Activities 
Lesson Introduction Activity

Individual Learning Activity

Group Learning Activity

Presentation Learning Activity

Laboratory Activity

Quiz

Assessment(s) Description/Directions:
Attachments for Assessment(s):
Lesson Introduction Activity

Individual Learning Activity

Group Learning Activity

Presentation Learning Activity

Laboratory 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. 


Have students complete the “Lesson Introduction Activity.”  You can use this for a grade.  





Discuss the students work to focus on the lesson topics.
 


Ask students what they feel is an important resource that is needed 


when growing plants.  



Answer: Growing Media and Soils


Have several different types of growing media such as:

Clay

Sand 

Peat Moss 

Compost

Pearlite
Humus
Bark


Vermiculite


Potting Soil



Soil Sample from Campus

There are many more types available. Choose a few to show to the students so that they can see the different kinds and types of media.  Remind them that in order to have a good growing media there are things that are needed for the plant to be successful and to reproduce.  Ask them to tell you what they feel is important for the soil to be considered to be good for the plants that are growing in that media.

Each type of soil must provide minerals for plant growth.

Here is a list of the minerals that a media must provide: 

Nitrogen

Phosphorus
Potassium

Calcium

Magnesium

Sulfur

Iron


Boron




Manganese

Copper

Zinc


Molybdenum


Chlorine




1. Define Soil – Distribute “What is Soil” Handout - 2 pages

Soil—loose mineral and organic material on the earth’s surface that serves as a medium for the growth of land plants.


“What makes up the soil” is a good question to ask your students?  

· Soil particles

· Air space

· Pore space

· Water  

2. Discuss the three most common layers of soil.


A.
Define Topsoil:  soil stirred during tillage, horizon A.


B.
Define Subsoil:  soil below the plow layer, generally the B horizon.


C.
Define Bedrock:  solid, or consolidated, rock lying under the soil.  It may be but usually not, the parent material of the soil lying above it.

The soil layers graphic that has been attached has only the most common soil layers that are available.

3. The ideal soil has minerals mentioned, correct density, permeability, structure, and consistency that soils need in order to allow vegetation to thrive. Distribute “Ideal Soil Composition” handout.
50% Solid Material      
50% Pore Space    

25% Air Space

25% Water
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4.  What are the functions of a good growing media?  


Use handout “What is a Growing Medium.”


Ask students if they know what each means.  Define each in the correct terms.



A.  Moisture holding capacity and aeration - The growing medium must 
hold adequate water for plant growth and must not dry out rapidly.



B.  Nutrient holding capacity - The growing medium must hold adequate 
nutrients for plant to grow. 



C.  Support for plants - Being able to support the plant as it grows. 


D.  Availability - A growing medium should be selected that is available in the area.  It would be useless to select a growing medium containing topsoil if topsoil was not easily available in your area.  Many of these materials are heavy and bulky and costly to ship.  Be sure to check on the availability of any ingredient before reaching a conclusion.


5.  There are also a few other things that need to be considered when 
selecting a growing media:
A.
Weight

B.
Drainage

C.
Cleanness-free of insects, nematodes, and disease causing organisms

D.
Cost

Ask your students if they know what soil less media is.  Their answer should be: Media that does not contain any soil; they contain mixtures of organic and inorganic ingredients.  Have some different kinds of soil less media available in front of the class.  You can purchase these types soils from most any garden shop.  Here are some types of soil less growing media that is used in greenhouses:

Peat moss


Bark


Sand



Perlite


Vermiculite

Compost

Allow the students to put hands in each mixture and feel the texture of each of these mixtures.  

After conducting this short activity start a discussion on how each felt so different.  Have the students write a short description of each soil less media.  


6.  What are the components in the soil less media?


Their answers should include: 
A.
Peat moss

B.
Bark

C.
Sand

D.
Perlite

E.
Vermiculite



F.
Compost - any thing that can decompose over a certain amount of time, most people use pine bark, sticks, leaves, mushrooms, leaves, wood chips, grass clippings, manure, and other materials of that nature.  Some people have even used plastic and paper.  
Show the students examples of plants with healthy and unhealthy root systems.  Have samples of different types of soil and root systems for students to see.

7.  What factors affect the root system?
A.
Soil texture and soil horizons

B.
Water movement

C.
Water availability

D.
Aeration

E.
Temperature

F.
Salinity

G.
Organisms within the soil

8.  How does soil texture effect water movement and water availability?

A.
Particles in the soil vary in both size and density

B.
Smaller particles hold more water and tend to be more compacted, such as clay.

C.
Larger particles hold less water and tend to not be very compacted, such as sand.

D.
Water will move more quickly through sand and therefore will be less available to the plant.  

E.
Although clay will hold more water than sand, it is also more compacted making initial absorption more difficult

F.
Demonstrate this concept by pouring colored water through different types of soils contained in clear cups.  Be sure to punch holes in the bottom of the cups.  Have students record observations and identify factors that improve drainage and moisture retention.

9.  Why is air in soil important?

A.
Roots must have oxygen 

B.
In sandy soils there is more oxygen available because the soil is less compacted.

C.
In clay soils less oxygen is available because the soil is very compacted.

10.  
How do organisms effect root growth?

A.
Soils are rich in bacteria, fungus, and other microorganisms that can help or hinder root growth.

B.
Larger animals such as worms or moles will also have an effect

The growing media that is used in the greenhouse will ultimately influence the quality of the crop.  Several types of growing media are available.  Growers can mix their own or they can purchase.  By knowing how to make your own compost and how it is decomposed, it can help you save money and time in trying to find and haul the type media that you want.

Soil is important as a plant growth medium.  There are many factors that affect root systems. Water is stored in the soil for use by plants.  The texture and structure of the soil determine how water, nutrients, and air are made available.


11. Ask students if the know what gravity is and allow them to tell you what 
they think gravitational water is and how it reacts to the soil.


A.
Gravitational water - water in excess of capillary water- 



gravitational water percolates 24 to 48 hours after rain or irrigation.



B.
Capillary water - water held in the capillaries of the soil- meets 


essentially the entire water needs of a plant.

Gravitational water moves downward through the plant and is lost in the topsoil, and capillary water is essentially all of the water taken up through the plant roots

12. Have some sandy soil, loamy soil, and clay soil in the classroom in different buckets.  Have each bucket numbered.  Allow students to stick their hands in each bucket and describe what they felt and the differences in each.

After doing this activity describe what each soil is made of:

Sandy Soil - largest soil separate, is composed mainly of weathered grains of quartz - enough sand in soils creates large pores, so sand improves water infiltration (rate at which water enters the soil) and aeration.  But large amounts of sand in soil can also cause problems - lower ability of the soil to retain water and nutrients.  These soils can range from very coarse to very fine, soils usually hold more air than water because of the macro pores that are available.  Depending on the size of the sand, grains vary.  Very coarse sand is gritty and grains are large enough to be seen.  Where as fine sand grains are gritty and very hard to see.

Clay Soil- smallest soil separate mostly tiny sheet like crystals.  Clay results from chemical reaction between weathered minerals to form tiny particles of new minerals.  These new minerals are able to hold nutrients chemically to their surfaces, holding plant nutrients in the soils.  The grains of clay feel sticky when wet, and dry pellets hard and harsh.

Silt/Loamy Soils - A medium soil texture class, in which sand, silt and clay contribute almost equally to soil properties.  Grains are invisible to the eye but silky to touch.

6.
Define Drainage - (a) the speed and amount of water removal from soil by runoff or downward flow through soil. (b) amount of time when soil is free of saturation.

7.
Define Moisture retention - amount of moisture that the soil can retain. 
Summary


Soils are different.  They can range all over the spectrum.  Certain soils 

are only available in certain areas and also only certain kinds of plants 

grow better in certain types of soil.

If available give students a cup of each soil -

Clay

Sand

Loamy/silt

Allow the student to plant a peanut seed that you purchased from a feed and seed store in each cup.  Put up in a sunny area and watch which grows better in what type of soil.  Label the cups so no confusion takes place.

Evaluation
Laboratory activity

Written quiz

Attachments for Learning Experiences:
Layers of Soil and Soil Horizons

What is Soil

Ideal Soil Composition

Ingredients Used In Growing Media

Why Study Soils


What is a Growing Media

General Types of Soils


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.gaaged.org/


Attachment(s): 
Materials & Equipment: 
Soil Samples

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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