
[image: image1.png]



Course:      AG-PSB-02.441
Plant Science Biotechnology

Unit 7:
Plant Growth Media
Lesson 3:
Soil Organisms

Georgia Performance Standards:
AG-PSB-7-(j) 
Academic Standards: S6E5 (g)
Objectives: 

1.
Identify macro and micro animals and plants in soils.

2.
Describe the effects of macro and micro animals and plants on soil.

3.
List advantages of soil organisms in soils.

4.
Analyze parts of live and dead organic matter in soil.

Teaching Time:
Classroom: 1 hour

Laboratory:  30 minutes
Grades: 9-12

Essential Question: How do living organisms impact soil?
Unit Understandings, Themes, and Concepts:  
Students will learn what macro and micro animals are found in soil. Students will learn the effects and benefits of these animals on soil.
Primary Learning Goals:  

In this unit students will identify macro and micro animals and plants in soils as define the effects of macro and micro animals and plants on soil. Students will list advantages of soil organisms in soils and analyze parts of live and dead organic matter in 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:

Herren, Ray V.  The Science of Agriculture: A Biological Approach.  Delmar Publishers, Inc.  Albany, NY.  ISBN: 0-8273-5811-3.  1997.
Materials and Equipment:

Overhead projector

Handout 7.3.1
PowerPoints:

AG-PSB-02.441-07.3p Life_in_the_Soil_Darrin_Holle
AG-PSB-02.441-07.3p Soils_4_Plant_and_Animal_Life_in_the_Soil_Casey_Osksa
Georgia Performance Standards:
AG-PSB-7-(j) 
AG-PSB-7: The student evaluates soil characteristics, factors and components that influence plant growth and evaluates land plots and soil types for production capability. 

j. Identifies macro and micro animal and plant life in soils and describes their effects on the soil.

Academic Standards: 





S6E5 (g)
S6E5 (g) Describe soil as consisting of weathered rocks and decomposed organic material.

Teaching Procedure

Introduction and Mental Set

Pass around to the students a container filled with earthworms.  Ask them to identify three uses of worms.  Examples could be--fish bait, food for bird, and they help the soil.  Explain that earthworms are one of many soil organisms.
Discussion

1.
Explain the difference between mineral soil and biomass.

A.
Mineral soil contains grains of non-living rocks and minerals 

B.
Biomass is the amount of matter of biological origin in a given area.  It is the living and decaying matter in the soil.
2.
Identify the two major soil organisms.

A.
Plants (Flora)

B.
Animals (Fauna)

3.
Identify and show examples of the groups under plants and animals.

A.
Macro plants: higher plants and cultivated crops

B.
Micro plants: bacteria, fungi, actinomyces, algae

C.
Macro animals: squirrels, worms, moles

D.
Micro animals: nematodes, protozoa, rotifers
4.
What is the importance of soil organisms in soil?

A.
Worms, squirrels, and moles improve the soil by breaking down the organic matter and developing holes for water and air transport.

B.
Higher plants and cultivated plants enhance the development of soil structure and improve nutrient content and cycling.

C.
Nematodes increase the surface area on roots leading to greater nutrient and water uptake.

D.
Bacteria, fungi, algae and actinomyces help in plant growth, soil fertility, nitrogen fixation, and absorption of carbon dioxide.

5.
What are the advantages of soil organisms?

A.
Help in the development of humus

B.
Help in making nutrients available to plants

C.
Help in making and stabilizing a favorable soil structure
6.
Laboratory

Earthworms, Soil Processes, and Plant Growth B Handout 7.3.1
Summary                                                                                                            

Review the importance of soil organisms

Micro and macro plants and animals





Effects and advantages of organisms

Evaluation
 Written quiz

 Laboratory activity

7.3.1
Earthworms Mix the Soil
Materials needed:
Quart Mason jar 

Parent material 

Sub‑soil 

Top‑soil 

Leaf matter 

Earthworms

Procedure:
1.
Add 1" of parent material to bottom of the jar.

2.
Add 1.5" of sub‑soil to top of parent material.

3.
Add 1.5" of top‑soil to top of sub‑soil.

4.
Add.5"of leaf matter to top of top‑soil.

5. 
Add 4 earthworms on top of the leaf matter.

6. 
Wait for earthworms to work their way down into the layers.

7. 
Observe the earthworms as they mix the layers of material.
7.3.2
Earthworms, Soil Processes and Plant Grow
Background
It is widely recognized that where earthworms are abundant they can have significant effects on soil processes, and therefore on the functioning of terrestrial ecosystems. Specifically, earthworm activity can speed rates of plant residue decomposition, stimulate soil microbial activity and nutrient transformations, enhance soil aggregation and porosity, and increase water infiltration and solute transport through soil. There is currently great interest in the potential for utilizing earthworms to enhance agricultural production. Field studies conducted in Europe, Australia and New Zealand show that introductions of certain earthworm species into pastures significantly increases forage production. Laboratory and greenhouse studies also show increased plant growth in pots containing earthworms. However, a number of factors affect such results, including climatic conditions, texture and organic content of soil and species of plant. An interesting ecological problem is that different earthworm species affect soil processes and plant growth differently, depending on their feeding strategy, size, life history and activity patterns.

Problem
Estimate the relative influence of different earthworm species on soil aggregation and plant growth in agricultural soils in your area. Your results could be very useful to local farmers and agriculturists.

Materials and Methods 

Small flower pots 

Soil and plant residue from agricultural fields (caution: recently applied and some residual pesticides in soil may be detrimental to earthworms)

Seeds of a summer or winter crop grown in your area

Wire hardware cloth (5 mm mesh)

A temperature controlled environment (any place you can maintain a steady, mild temperature)

Lights (e.g. a bank of fluorescent lights or a sunny, but not too warm, window sill) Earthworms ‑ preferably two or more species collected from you area (gardens,

woodland, stream‑sides, etc.), which might have potential to actually

colonize local agricultural soils

7.3.2
Place soil into pots leaving a few cm. of head‑space, pack gently, plant several seeds (same number evenly spaced in all pots), cover surface with plant residue (the same amount in all pots), water to saturation and let drain, then introduce 2 or 3 earthworms into the "worm‑treatment" pots. At least 3 replicate pots should be used for each species of earthworm and the same number of replicates should be used as "no‑worm" controls. It is best to place the worms under the residue to shield them from light and allow them to burrow in the soil. A strip of tape around the inside of the pot will keep the worms from crawling out.

Incubate the pots for several weeks maintaining adequate soil water and a realistic diurnal light regime, until you observe a reasonable amount of plant growth (e.g. 10 ‑ 20 cm. plant height, depending on crop species).

To terminate the experiment, measure the average height of plants in each pot (photographs of each treatment will be useful in your presentation), clip the plants at the soil surface and carefully remove plant residue remaining on the surface (plants and residue should be dried and weighed separately). Then empty each pot onto a sieve made from the hardware cloth. As you gently push soil through the screen into a container, separate roots and plant residue from the soil. These should also be dried and weighed. Count the number of worms, and possibly cocoons in the soil.

The treatment variables for your experiment are worm species versus controls. The response variables are plant shoot height and dry weight, root dry weight and aboveground versus below‑ground plant residue remaining.

References
1.
Edwards, C.A. and J.R. Lofty. 1977.  Biology and Ecology of earthworms.   2nd ed.  Chapman & Hall.  New York.

2.
Satchell, J.E., ed. 1983.  Earthworm Ecology: From Darwin to Vermiculture.  Chapman & Hall, New York.

3.
Lee, K.E. 1985.  Earthworms: Their ecology and relationships with soils and land use.  Academic Press, Sydney.

4.
Dindal, D.E. ed. 1990.  Soil biology guide. John Wiley & Sons, New York. (Taxonomic keys for earthworms in chapters 11 - 13)

Submitted by Dr.  Paul F.  Hendrix, Department of Crop and Soil Sciences.

Individual Learning Activity

Lesson:
Soil Organisms
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.
Identify macro and micro animals and plants in soils.

2.
Describe the effects of macro and micro animals and  plants on soil.

3.
List advantages of soil organisms in soils.

4.
Analyze parts of live and dead organic matter in 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: 
Soil Organisms
Assignment: 
Choose one of the topics below and research it. With your group, prepare a presentation to teach the class your concept.

1.
Identify macro and micro animals and plants in soils.

2.
Describe the effects of macro and micro animals and  plants on soil.

3.
List advantages of soil organisms in soils.

4.
Analyze parts of live and dead organic matter in 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:
Soil Organisms
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.
Identify macro and micro animals and plants in soils.

2.
Describe the effects of macro and micro animals and  plants on soil.

3.
List advantages of soil organisms in soils.

4.
Analyze parts of live and dead organic matter in 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.


Lesson Evaluation 

1.
Explain the difference between mineral soil and biomass.

2.
Identify the two major soil organisms.

3.
Identify and show examples of the groups under plants and 

animals.

4.
What is the importance of soil organisms in soil?

5.
What are the advantages of soil organisms?

Lesson Evaluation Key

1.
Explain the difference between mineral soil and biomass.

A.
Mineral soil contains grains of non-living rocks and minerals 

B.
Biomass is the amount of matter of biological origin in a given area.  It is the living and decaying matter in the soil.
2.
Identify the two major soil organisms.

A.
Plants (Flora)

B.
Animals (Fauna)

3.
Identify and show examples of the groups under plants and animals.

A.
Macro plants: higher plants and cultivated crops

B.
Micro plants: bacteria, fungi, actinomyces, algae

C.
Macro animals: squirrels, worms, moles

D.
Micro animals: nematodes, protozoa, rotifers
4.
What is the importance of soil organisms in soil?

A.
Worms, squirrels, and moles improve the soil by breaking down the organic matter and developing holes for water and air transport.

B.
Higher plants and cultivated plants enhance the development of soil structure and improve nutrient content and cycling.

C.
Nematodes increase the surface area on roots leading to greater nutrient and water uptake.

D.
Bacteria, fungi, algae and actinomyces help in plant growth, soil fertility, nitrogen fixation, and absorption of carbon dioxide.

5.
What are the advantages of soil organisms?

A.
Help in the development of humus

B.
Help in making nutrients available to plants

C.
Help in making and stabilizing a favorable soil structure
Teacher Notes
Essential Question: 

How do living organisms impact soil?

Vocabulary

Mineral soil
Biomass
Macro plants
Micro plants
Micro animals
Macro animals
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