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Course:  Ag-GH/PS - 01.461
General Horticulture and Plant Science

Unit 4:
Soils and Soilless Media:


Their Functions and Importance
Lesson 1:
Growing Media

Georgia Performance Standards:    AG-GH/PS – 5 (a-b)
Academic Standards: SSWG1, SSWG2, MM1A3  
Objectives: 
1.  Describe soil materials and structure.



2.  Describe the function of a good growing media.




3.  Describe the components of soilless media.
4.
Describe the advantages of a soilless 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.
Teaching Time: 8 hours
Grades: 9-12
Essential Question: What is growing media and how does it impact plant growth and health?
Unit Understandings, Themes, and Concepts:  
Students will learn about the structure, materials, and components of both soil and soilless 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.
Primary Learning Goals:  

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.
Students with disabilities: For students with disabilities, the instructor should refer to the individual student's IEP to insure that the accommodations specified in the IEP are being provided within the classroom setting. Instructors should 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 within any given instructional activity or requirement.

Assessment Method/Type:

____ Constructed Response

____ Peer Assessment

_X__ Combined Methods


____ Selected Response

____ Informal Checks


____ Self Assessment
References:

Schroeder, Charles B. Introduction to Horticulture: Science and Technology. Interstate Publishers, Inc. Danville, IL 

Plaster, Edward. Soil Science and Management. 3rd Edition. Delmar Publishers, Inc. Albany, NY.
Materials and Equipment:

Samples of different kinds of soilless mixtures.

Transparencies/Handouts 11.2.1 and 11.2.2
Power Points:

Producing Plants

Environmental Requirements -  Linda Rist
Samples of soil particles, clear cups, colored water

Transparencies 7.1.1 and 7.1.2
Quiz 7.2.3

PowerPoints:
AG-GH-PS-01.461-04.1p Greenhouse_production

AG-GH-PS-01.461-04.1n Growing Media

AG-GH-PS-01.461-04.1n Soil_Nutrients

Web Resources:

http://www.sabot.org/nac/bcr/Soil.html
http://www.hortnet.co.nz/publications/hortfacts/hf355023.htm
http://hortweb.cas.psu.edu/courses/hort450/GrowingMixFA00.HTML
http://soil.gsfc.nasa.gov/index.html
Georgia Performance Standards: AG-GH/PS – 5 (a-b)
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.
Academic Standards: SSWG1, SSWG2, MM1A3, SCSh3, SCSh4, SCSh6, SES3  
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. 

SCSh3 Students will identify and investigate problems scientifically.
SCSh4 Students use tools and instruments for observing, measuring, and manipulating scientific equipment and materials. 

SCSh6 Students will communicate scientific investigations and information clearly.

SES3 Students will explore the actions of water, wind, and gravity that create landforms and systems of landforms (landscapes). 

Lesson Introduction Activity

Lesson:
Soils and Soilless Media: Their Functions and Importance
Assignment:
You are about to learn how soil and growing media impacts your life in ways that never realized before.

Read the attached story. Write a brief essay explaining the importance of soils in the production of food and fiber for our use. Explain how soil impacts the production of:
1. Your favorite foods.

2. Your favorite items of clothing.

Describe how the study of soils has changed our world.
Be prepared to share ideas with the class.

Points/Grade Available:

Lesson Introduction Activity Rubric

	Content - information is written on the topic and covers each aspect of the question. 
	50 %



	Class Discussion – participates in the class discussion on the topic. 
	50 %


WHY STUDY SOILS?

Through many thousands of years knowledge about growing plants has

been passed from one generation to another.  The son watched his father, who in turn has watched his father select soil in which to grow his crops.  Most people, whether in the city or the country, have some ideas about which soils grow crops best from just observing people grow plants or from simply watching Mother Nature.  But let’s imagine a cave man, Grog, who first grew plants.  He really didn’t have much experience and all his learning was through trial and error.  

His first crops were probably failures because he chose poor soil on which to grown them.  All his knowledge about soil had to be gained through the trial and error method.

Imagine a cave man teaching his son about growing crops, as he turned and said to him one day: Ngesha’Gor quieted car corratori patu.  Lesj tunachica nagha quis, which means, Never plant your crops in a dinosaur trail.  

After several bad experiences like this, men began to notice that some soil grew better crops than others.  Thus, soil science evolved.

As civilization progressed, man learned from his errors, and knowledge about soil increased until the study of soil has developed into a science.  In selecting a soil for growing plants, there are certain basic characteristics for which to look.  A person with the job of selecting a soil medium has many sources from which to learn these characteristics.  With a good knowledge of soils a person can match a soil medium to a particular crop.

You must have a good quality growing medium to a particular crop.  Don’t ever underestimate the importance of quality material in any job.  For example, any person with a reputation for cooking good steak will tell you that the most important thing is to begin with a tender piece of meat.  The same principle applies to growing plants. Select the growing medium that will give the best results.

To be able to select a good growing medium, you must know what characteristics to look for.  First, let’s think about what we want a growing medium to do.  The greenhouse operator has a number of materials to choose from in mixing his growing medium.  He must make the right choice so that the medium performs four basic functions. 
1) Moisture holding capacity and aeration

2) Nutrient holding capacity

3) Support

4) Availability
Teaching Procedure
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
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.
50% Solid Material      
50% Pore Space    

25% Air Space

25% Water
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What is Soil? 

Soil is composed of materials in three states; solid, liquid and gaseous. The mineral matter of the soil is in the solid state. It is the result of years of weathering on parent rock. From the size of these rock particles we get the word texture. Descriptions of the texture (particle size) of a soil are most commonly referred to as coarse, medium, and fine. Have you ever noticed how large the particles in sand are? Sand has a coarse texture. Now think about how small the grains are in flour; that is an example of fine texture. With laboratory equipment we can measure the size of various soil particles. They are put into three size classifications: sand, silt, and clay.

Clay is the smallest of the soil particles. Through thousands of years of weathering, rock materials have been broken down to this very fine flour-like substance. The electrical charge and the small size of the particles give clay its sticky, gummy feel. If you've ever driven or walked on clay soil, you can certainly testify that it is slippery and sticky when wet. 

Silt is also finely ground mineral matter in the soil. Its size is between sand and clay. The textural feel of silt is more like clay than sand, but its particles are larger than that of clay.

Sand particles are much larger than clay or silt particles. The texture of sand can best be described as coarse. If you examine a soil by rubbing it between your fingers, the grit you feel is sand.

What’s sand, silt and clay have to do with growing plants? Well, none of these alone would be a good soil mixture. A combination of the three gives several advantages. The sand is the skeleton or backbone of the soil. The advantage of sand is that it holds the small particles (clay and silt) apart and allows movement of air and water. Clay is very important in that the particles are very small and the pores formed by these are small and will hold large amounts of water. The negative electrical charge of clay particles allows it to absorb positively charged fertilizer ions. Silt serves between sand and clay performing some of the functions of each.

Another solid portion of a soil is organic matter. Organic matter consists of both living and dead organisms. Insects, worms, fungi, bacteria, plant roots are all part of the living organic matter. The remains of any animal or plant life make up the dead organic matter. Dead organic matter might include pine bark, decaying insects, leaves or any other plant or animal life that is now decomposed or is in the process of decomposing. Organic matter assists in holding water and plant nutrients and provides air spaces.

The gaseous portion of a soil is air that supplies oxygen to the roots. Pore space is the space between the particles of soil. This pore space is either taken up by air (gaseous) or water which is the liquid portion of the soil. An important point here is that when we say water, we mean also the nutrients that are dissolved in the water. Remember, "all nutrients must be in liquid form to be absorbed by plants."

The proportion of these three (solids, gases, and liquids) in a soil is the key to a good growing media. The following diagrams will serve to illustrate this point. The most desirable proportion of the three components is:


              50% solid matter
25: air
25% water

Creating and keeping this proportion is a lot harder than it might sound. Some soils may yield 75: pore space while others contain almost none.

To discuss creating this proportion in the soil, we need to recall a term already discussed.

Texture - a judgment of the size of the soil particles.

In creating a desirable soil mix, we want a medium to coarse textured soil. The finer textures would be too compact giving a high proportion of water and low proportion of air. For example, imagine a soil with fine texture like flour. When wet, the particles would stick together tightly and exclude air.

Coarse textured soil would give more air space but less water since the large pores could not hold the water. For example, gravel is coarse textured. Can you imagine trying to supply a plant's roots grown in gravel with enough water? Almost impossible without flooding, isn't it?
Layers of Soil
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Soil Horizons
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50% Solid Material      
50% Pore Space    
25% Air Space

25% Water

4.  What are the functions of a good growing media?  
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 soilless 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 soilless media available in front of the class.  You can purchase these types soils from most any garden shop.  Here are some types of soilless 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 soilless media.  

6.  What are the components in the soilless 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.  
WHAT IS A GROWING MEDIUM?
Modern greenhouse products have made the use of the word soil almost misleading.  Greenhouse crops may be produced very efficiently without the use of any soil.  In fact, production seems to be moving rapidly to a soilless production.

A Growing medium might be a better term to describe the substance used for growing plants.  A Growing medium and soil are used interchangeably in the trade talk even though the substance described may not contain any soil at all.  The term dirt should never be used to describe a soil medium since the use of it shows the person’s lack of understanding of soil science.  

A Growing medium is the more accurate term and will be used throughout this lesson except in those instances where soil is more descriptive.

Growing medium - any substance that provides growing conditions for roots so that the plant is supplied with water, nutrients, and oxygen.

You may be surprised at the substances we can now call growing media. Among the endless flat are air, gravel, soil, and water. For example, Spanish moss takes its oxygen, water, and nutrients directly from the air. Hang it on your window shade and it is well satisfied. Another example is the mosses that grow on our ponds and lakes; their growing medium is the water.

We have already said that soil is becoming less popular in greenhouse crop production, but it is still commonly used. Let's use soil as our basis for studying "growing media." The principles of soil science are easily applied to other growing media to aid in proper selection.

Ingredients Used in Growing Media
tc \l1 "Ingredients Used in Growing Media
It should be understood that great variations exist in growing media. They vary in structure, texture, mineral elements, organic matter and pa. The greenhouse manager must learn to combine a number of ingredients so that he gets the desirable qualities he wants in 0a growing medium. In order to do this he must have an understanding of the properties of these various ingredients.

Soil

Soil types are so variable across the state and nation that it is impossible to predict the degree of success you might have with each type.

Soils ranges from those very high in clay (generally North Georgia) to those very high in sand (South Georgia, generally speaking). Most Georgia soils may be classified as loams or soils that have relatively equal percentages of sand, silt and clay. If careful selection is made of soil, good results can be obtained. Two problems that must be considered are the variable nutrient content of different soils and the danger of bringing disease causing organisms and insects into the greenhouse.

Organic Matter

Peat moss - Peat moss is the remains of aquatic plants that have been preserved under water in a partially decomposed state. It is weed free, odorless, and sterile. Peat moss is very bulky and highly absorbent. It will absorb 20 times its weight in water. Though seldom used alone, peat moss is one of the more common ingredients in soil mixes. It is added to sail to improve aeration and water holding capacity.

Pine bark -   Pine bark has become very popular in the last few years in all areas of horticultural production. This product serves much the same purposes as peat moss except that its rate of decomposition is slower. Local sources and excessive supplies of pine bark from forest industries have made the product very economical. Pine bark aerates the soil and aids in holding moisture. The bark must be ground into small sizes before use. Some growers are having success with 100 percent pine bark as a growing medium.

Inorganic Additives

Sand - Sand is used extensively in bedding plant media as well as other greenhouse crop mixes. Coarse to medium textured builders sand is used. It can be obtained from local builders supply companies and is relatively inexpensive. Builders sand has been cleaned and contains no silt, clay or nutrients. The texture of sand provides excellent aeration and drainage.

Vermiculite - Vermiculite is a mineral (mica) that has been expanded markedly by exposure to high heat. It is a very light material and has a high water holding capacity. Because of the expansion by heat, vermiculite is completely sterile and ready for use from the bag. It is seldom used alone but is valuable as part of a soil mix to increase aeration and water holding capacity. The cost of vermiculite is relatively high. Pressing or packing vermiculite when it is wet will destroy its porous structure. Vermiculite has an absorptive capacity for fertilizer much the same as clay, but not to the same degree. It has no nitrogen or phosphorus but contains considerable potassium and magnesium in available forms.

Perlite - This material is derived from volcanic ore. When exposed to very high temperatures, the small amount of moisture in the particles changes to steam making a light sponge-like kernel. Perlite holds three to four times its weight in water but unlike vermiculite it holds no nutrients. It is added to soil mixes for the benefit of aeration and moisture holding capacity. It is a very durable material in that it breaks down very slowly in the soil.

Remember that these are only a partial list of materials that can be used, but these are the most popular. Any material that supplies the plant's roots with favorable conditions is satisfactory. These materials have proven themselves in the past and would do well for a beginner.

Mixes using two or more of the above listed ingredients are commonly used rather than any one by itself - although that may be done successfully also. Remember that we are looking for several qualities in our mix; seldom does one ingredient possess all the qualities.

From the above information, we can see that procuring a growing medium for greenhouse potted plants is a big job. There are a number of decisions that the producer must make in procuring a growing medium.

Decisions to make before procuring a growing medium for greenhouse potted plants.

1. What growing medium to select for greenhouse potted plants.

2. Where to procure ingredients for growing medium.

3. How to mix ingredients for growing medium.

These factors will serve as a guide for comparing various growing media that you may try. As a grower, you may have to try several mixes until you find one that contains moat of these desirable characteristics and produces good quality plants for your conditions. A mix that is successful for one grower may not work well for another. You meat find a growing medium that you can manage.

Mixes Recommended By A Horticultural Specialist

Growing media are as numerous and different as the endless list of ingredients. The following recommendations are given as a guide only. These have proven to be good mixes and are easily prepared. Most producers usually have their own personal soil mix that they have found best for their conditions. However, all of these are built around some basic soil mix.

The medium for producing greenhouse potted plants must be well drained, not dry out rapidly, and easy to handle. Many growers use some soil in their 
medium, but there is an ever increasing number using "soilless" media. This is mainly because they are easily handled and can be made uniformly year after year. 

Remember we said soil was variable in texture, structure, fertility and pH.

Mixes commonly recommended by specialist are as follows. Some are mixes containing soil and some are the recently popular soilless mixes.

Artificial Soil Mix Recommended by

the University of Georgia Extension Service

The following materials will make two bushels of mix:

1 bushel shredded peat moss

1 bushel perlite or vermiculite cup finely ground agricultural lime

1/3 cup 20X superphoaphate

cup 8-8-8 or similar analysis mixed fertilizer

1 level teaspoon chelated iron

The artificial mixtures are usually very low in trace or minor elements.

Therefore, it la more important to use a fertilizer that contains these trace elements than when plants are grown in soil.

A medium used by many growers over the state consist of the following materials:

1/3 cu. yd. topsoil

1/3 cu. yd. organic matter (peat moss, pine bark, etc.)

1/3 cu. yd. inorganic matter (sand, vermiculite' perlite, etc.)

5 lbs. of dolomitic limestone

3 lbs. super

*Most Georgia soils are low in phosphorus but the grower should test his soil first.

With the increasing popularity of pine bark in growing media, many growers are using the following mixture:

cu. yd. pine bark* cu. yd. coarse sand 5-10 lbs. of dolomitic limestone 3 lbs. superphosphate

*When using pine bark, do not follow a fertilization program using ammonia forma of nitrogen. Instead use potassium nitrate and/or calcium nitrate.

A similar medium would consist of:

cu. yd. peat moss cu. yd. sand 5 lbs. of dolomitic limestone 3 lbs. superphosphate

Some producers prefer to purchase a commercially prepared growing medium.  Examples of these are Jiffy Mix and Metro Mix. These are composed of sphagnum peat moss and fine grade vermiculite. Metro Mix also has pine bark and perlite. They are clean, light, and contain a small amount of nutrients.

As stated before, each producer usually has his own special mix, one that has proved successful for her. The conditions under which a medium la used will determine to a large extent the quality of plants grown. For example, if you use a fine textured medium, you shouldn't water as often as with a coarse textured medium. Select a good mix and adjust watering and other factors to give the plant the best growing conditions. When you have learned to produce a quality crop with a certain mix - stick with it.

What Medium to Select for Greenhouse Potted Plants

Factors to consider in selecting a growing medium:

 1.  Firmness - will it support plant?

 2.  Weight

 3.  Water holding capacity

 4.  Drainage
 5.  Cleanness - free of insects, nematodes, and disease-causing

      organisms

 6.  Availability


7.  Cost
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 effect 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 is 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.

General Types of Soil
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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
Exploring Soils Lab Activity

Students should have the chance to feel the textural differences in soil. Teachers can expand upon this activity however they choose, but should obtain samples of each of the three soil particles (sand, silt, and clay).
Supplies: 4 buckets with soil samples – one clay, one sand, one silt, and one of the teacher’s choosing; spray bottle filled with water
1) Have students hold a small amount of one of the samples, mist it with a spray bottle, then “ribbon” the soil, pressing it between their thumb and index finger to see how much of it will stick together before breaking.

2) Repeat with the other two samples, discussing the differences between the three samples.

3) Next, have students close their eyes and take a sample from the fourth bucket, repeat the procedure, and guess which of the three the sample is.

4) Discuss why the sample is categorized as it is, and answer any questions students may have about the process. Also, this is a good opportunity to promote the Land Evaluation CDE, as determining soil texture is part of the process of the event.
Quiz
                                   Name_______________________

Answer in complete sentences

1.
What are some major differences between the three soil horizons?

2.
Briefly explain how soil texture and particle size effects water availability to plant roots

3.
Pick two different types of soil and give the general characteristics of each.

4. Give three factors that make loam soils better for growing plants than clay soils.
Individual Learning Activity

Lesson:
Soils and Soilless Media: Their Functions and Importance
Assignment:
Choose one of the topics below and research it. Write a report on your findings that answers the question or explains the concept and shows why it is relevant to your life.




1.
Describe soil materials and structure.



2.  Describe the function of a good growing media.




3.  Describe the components of soilless media.
4.
Describe the advantages of a soilless 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.

Minimum Requirements:

1. Paper must be typed in 12 point font and at least one page in length. The paper may be double-spaced. 

2. At least two credible references must be properly cited.

3. All work must be original. No plagiarism! Any use of  

another’s ideas without giving credit will result in a zero.

4. Papers will be graded on content (amount of good information, accuracy, etc.) and mechanics (grammar, spelling, and punctuation.)

Due Date:

Points/Grade Available:

Individual Learning Activity Rubric

	Content - offers current information on the topic chosen, thoroughly covers each aspect of the question, and demonstrates understanding and mastery of the lesson. The paper should include information and issues of state and local importance.
	35 pts.



	Critical Analysis - logical process of analyzing and reporting information that examines and explains the topic selected. The paper should go beyond simply listing facts and must include why the concept is relevant to the student’s life. 
	25 pts.

	Organization- The paper should have an orderly structure that demonstrates a logical flow of ideas.
	15 pts.

	Mechanics- spelling, grammar, punctuation, font size, double spacing, citation, etc. Essentially, the paper should meet all specifications and be executed following rules of proper written English.
	15 pts.


Group Learning Activity

Lesson: 
Soils and Soilless Media: Their Functions and Importance
Assignment: 
Choose one of the topics below and research it. With your group, prepare a presentation to teach the class your concept.




1.
Describe soil materials and structure.




2.  Describe the function of a good growing media.




3.  Describe the components of soilless media.
4.
Describe the advantages of a soilless 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.
Your presentation should include the following:

1. A lesson plan outlining exactly what your group will teach and how the information will be taught

2. A Power Point of at least twelve slides

3. Notes containing the information the class will be responsible for (these can be printed and given to the class, written on the board, or part of the Power Point). A copy of the notes will be turned in to the instructor.

4. Some type of interactive activity for the class (game, problem solving activity, interactive model, etc.)

5. Your group must also prepare an assessment for the class. This assessment can be written or oral, but should show the instructor that the class understands and has retained the material being taught.

Due Date:

Points/Grade Available:

All work must be original. No plagiarism! Any use of  

another’s ideas without giving credit will result in a zero.

Group Learning Activity Rubric

	Lesson Plan – The group submits a thorough, detailed lesson plan highlighting the content and organization of their lesson.
	10 pts.

	PowerPoint – The group presents a Power Point of at least twelve slides that contains information and pictures vital to the lesson with additional information or examples for enhancement.
	20 pts.

	Interactive Activity – Some type of interactive activity is used to help teach the lesson. The activity should contribute to the mastery of content and involve the entire class in some way.
	15 pts.

	Assessment – A fair, thorough assessment is prepared and administered based on the information presented to the class. Poor grades on the assessment by a few members of the class are excusable, but if the entire class has difficulty, the points awarded in this category may be lowered at the discretion of the instructor.
	   15 pts.

	Content – The group should cover the concept (within reason) in entirety. The group may study actual lesson plans to help decide what should be emphasized.
	    25 pts.

	Overall Effect – The group is prepared, enthusiastic, and interesting, and the lesson flows smoothly. 
	    15 pts.


Presentation Learning Activity
Lesson:
Soils and Soilless Media: Their Functions and Importance
Assignment:
Choose one of the topics below, research it, and prepare a presentation that answers the question or explains the concept and shows why it is relevant to your life.




1.
Describe soil materials and structure.




2.  Describe the function of a good growing media.




3.  Describe the components of soilless media.
4.
Describe the advantages of a soilless 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.

Minimum Requirements:

Oral Report Option

1.   Write a paper on one of the topics and orally present your work to the class.

2.   Paper may be double-spaced and should be at least one page in length, resulting in a two to five minute presentation. 

3.   At least two references must be properly cited. 

4.   The presentation of the report will be graded secondary 

      to the content of the paper.

PowerPoint Option

1. Presentation should be at least ten slides in length

2. Presentation should include at least four photos.

3. Presentation should be two to five minutes in length.

4. Grammar and spelling will be graded by the same standards as any other written assignment.

5. At least two references must be properly cited.

Poster Option:

1. Prepare a poster that answers/explains one of the topics. You will present your poster to the class.

2. Your poster should include both text and graphics that help communicate your research.

3. At least two sources of information should be properly cited on the back of the poster.

4. Neatness and appearance of the poster will be graded.

5. Poster presentation should last two to five minutes.

Due Date:

Points/Grade Available:

For all presentations: All work must be original. No plagiarism! Any use of another’s work or ideas without giving proper credit will result in a zero.

Presentation Learning Activity Rubric

	Content- offers current information on the topic chosen, thoroughly covers each aspect of the question, and demonstrates understanding and mastery of the lesson. The presentation should include information and issues of state and local importance.
	40 pts.

	Critical Analysis/Organization – The presentation shows a logical process of analyzing and reporting information that examines and explains the topic selected. The presentation should go beyond simply listing facts and must include why the concept is relevant to the student’s life.
	20 pts.

	Presentation – The student makes a genuine effort to present, not just read the material. The student should present with confidence using techniques like eye contact and voice inflexion to make his or her point. Although content takes precedence over presentation, the experience of successfully presenting in front of a class is part of the basis of this assignment.
	25 pts.

	Mechanics- spelling, grammar, punctuation, font size, double spacing, citation, etc. Essentially, the presentation should meet all guidelines set forth and should be executed in proper written English. For the poster, this includes neatness and appearance.
	15 pts.


Teacher Notes

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

Vocabulary
Growing Media
Soil

Topsoil

Subsoil

Bedrock

Texture

Sand

Silt

Clay 

Pore Space

Minerals   
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Ideal Soil Composition





Water





Air





Solid





25.0%





25.0%





50.0%
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