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Unit: 18.2 composting
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  Introduction
Course: 02.441 Plant Science Biotechnology

Unit 18: Plant Production and the Environment
Unit Development Template Annotation 

(Briefly describe the topics, methods, technology integration, etc.)
In this unit students will describe the procedure for creating a compost pile and how composting works.  The students will also explain the importance of compost in the production of horticultural crops and list appropriate composting materials.
Grade(s)

· 9-Ninth

· 10-Tenth

· 11-Eleventh

· 12-Twelfth

Time:  (Enter time in number of 50 minute periods)
3
Author


Notes to the Teacher (optional)
Students with disabilities: For students with disabilities, each instructor should refer to the student's IEP to be sure that the accommodations specified in the IEP are being provided within the classroom setting. 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 within any given instructional activity or requirement.
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  Standards
GPS Focus Standards:
AG-PSB-18-g. Describes how composting works and the procedures for creating a compost pile. 

AG-PSB-18-i. Explains the importance of compost in the production of plants. 

GPS Academic Standards:
ELA10RC4 (a) Explores life experiences related to subject area content.
SB4 Students will assess the dependence of all organisms on one another and the flow of energy and matter within their ecosystem.
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  Understanding and Goals
Unit Understandings, Themes, and Concepts:  Provide the deep understandings and concepts the student should retain as a result of this Unit. These are the enduring understandings.
Students will understand the importance of composting to agriculture.
Primary Learning Goals:  Provide a list of the Essential Questions, Knowledge and Skills the student will know, understand, and be able to answer or demonstrate as a result of this Unit. All Primary Goals must be related to standards addressed in the Unit.
How does composting work?
Why is compost important to plant production?

Why is it important to understand what is needed for good composting?  
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  Balanced Assessment 
Assessment Method/Type:  
	
	Constructed Response
	
	Peer Assessment

	x
	Combined Methods
	
	Selected Response

	
	Informal Checks
	
	Self Assessment


Assessment Title:  
Description/Directions:  Provide detailed description & directions so it will provide accurate results for any teacher wishing to replicate it.
Attachment – Supplemental Resource Title:  (Optional) List the title of any attachment associated with the assessment.
Lee, Jasper S.  Introduction to World Agriscience and Technology.  Interstate.  Danville, IL  ISBN:  0-8134-3000-3.  1997.

Composting, Cooperative Extension Service, The University of Georgia, Athens, Ga.  

Web Resources: (Optional) List the title of the web resource associated with this Unit Development Template Assessment.


[image: image5.jpg]


  Unit Performance Task(s) 
Performance Task Title:
Description/Directions:  Provide detailed description & directions so it will provide accurate results for any teacher wishing to replicate it.
Rubric for Performance Task:  Attach rubric used in the assessment of this Unit Performance Task or submit as separate file.
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  Sequence of Instruction and Learning
Sequence of Instruction and Learning:  List the sequence of instruction and learning for this Unit Development Template.
Materials and Equipment
Need fresh grass clippings and other composting materials

Handout 18.2.3

Introduction and Mental Set

Place fresh grass clippings in a large container overnight so that the clippings will go through a heat.  Let all the students stick their hands in the grass and feel the heat.  Explain that leaving fresh peas in a hamper overnight will have the same effect.

A. Read the class starter titled “Potato Beds with Manure.”

Discussion

1. Where does the heat come from?

When something decomposes, energy is given off in the form of 

heat.

Why don’t rock piles get hot?

Rocks are inorganic, therefore they do not decompose readily.

What is compost?

It is the partially decomposed remains of plants.  In its final state of decomposition it is called humus.

How does a compost pile work?

Microbes convert organic matter into a decomposed form that plants can use.

2. What requirements are needed for good composting?  
Aeration: oxygen is required by microbes.  Some decomposition occurs anaerobically, but the process is slow.  Turning the pile once or twice a month maintains the proper oxygen levels.

Moisture: adequate moisture is required by microbes.  If rainfall is limited, the pile should be watered periodically.

Particle size: smaller particles decompose faster.  Some materials should be shredded or chipped before adding them to the pile.


Temperature: temperature is very important to the biological activity taking place.  Warmer temperatures speed up decomposition.  Ideal temperature = 140F.

Inoculation: compost piles must be inoculated with microbes to ensure good decomposition.  Adding some soil to the pile insures good inoculation.  Inoculation starter packs can also be purchased.



3. What are some examples of good composting material?

Grass clippings


Leaves

Wood shavings

Manure

Shredded newspaper 

Note: kitchen scraps should be avoided because they can attract rats which in turn attract snakes.

4. Composting materials should contain carbon and nitrogen in varying amounts.

Microbial activity is greatest when the carbon-to-nitrogen ratio(C/N) is 30:1.  Adding additional nitrogen can speed up the decomposition process.  Small amounts of lime may also need to be added because compost is slightly acidic. Below are the C/N ratios of different materials:

Carbon: Nitrogen Ratio of Common Composting Materials

Wood

700:1




Sawdust

500:1

Straw

80:1

Grass clippings 
19:1

Leaves

60:1

Rotted manure
20:1

5. What type of structures are needed for composting?

Almost anything that holds the materials together will do, some common structures are listed below:

Plastic garbage bags (slow because oxygen is limited)

Barrel or drum composter

Bin-type structures

Three-chambered bin

6. Why should we compost?

A. Composting allows us to recycle materials that would otherwise be thrown away.  

B. It is also an economical way to add nutrients to our gardens.

C. Yard waste contributes between 15-20% of the solid waste that is generated by a city.

7. Once a structure is built, what is the procedure for composting?   

1st Layer: 3" - 4"of chopped brush or other coarse material on top of the soil surface allows air circulation around the base of the heap.

2nd Layer: 6" - 8" of mixed leaves, grass clippings, sawdust, etc.  Material should be Asponge damp.
3rd Layer: 1" of soil serves as an inoculant by adding microorganisms to the heap.

4th Layer: (optional) 2" - 3" of manure provided the nitrogen needed by microorganisms.  Sprinkle lime, wood ash and/or rock phosphate over the layer of manure to reduce the heap=s acidity.  Add water if the manure is dry.

5th Layer: Repeat steps 1-4 until the bin is almost full.  Top off the heap with a 4" - 6" layer of straw and scoop out a Abasin@ at the top to catch rain water.

8. Troubleshooting guide for compost pile.  Distribute handout 18.2.3, discuss and have the students complete.
	Guide to More Efficient Composting

	Symptoms
	Problem
	Solution

	The compost has a bad odor.
	Not enough air.
	Turn it.  Add dry material if the pile is too wet.

	The center of the pile is dry.
	Not enough water.
	Moisten and turn the pile.

	The compost is damp and warm only in the middle.
	Too small.
	Collect more material and mix the old ingredients into a new pile.

	The heap is damp and sweet-smelling, but still will not heat up.
	Lack of nitrogen.
	Mix in a nitrogen source like fresh clippings, fresh manure, or bloodmeal.


Summary
Review the important points of:

Importance of composting

How a compost pile works

Appropriate materials

Procedure for building a compost pile

Evaluation



Quiz students orally or create a written quiz.

Have the students create a compost pile. 

Requirements for Good Composting


Aeration


Moisture


Small Particle size


Temperature


Inoculation

Building a Compost Pile

	Top layer with 6 - 8" of straw

	Fifth layer    Repeat layers 1 - 4 until bin is almost full

	Fourth layer (optional) with 2 - 3" of manure sprinkled with lime or wood ash

	Third layer with 1" of soil

	Second layer with 6 - 8" of damp mixed leaves, grass clippings, etc.

	First layer with 3 - 4" of chopped brush or other coarse material


Ground Surface

	Guide to More Efficient Composting

	Symptoms
	Problem
	Solution

	The compost has a bad odor.
	
	

	The center of the pile is dry.
	
	

	The compost is damp and warm only in the middle.
	
	

	The heap is damp and sweet-smelling, but still will not heat up.
	
	


Composting at Home.  http://www.ag.ohio-state.edu/-ohioline/cd-fact/132.html
The Potato Bed


Composting 
It was the late winter of 1958 and my father was preparing a bed to grow sweet potato slips.  We started by digging a hole 10 inches deep and about 6 feet wide and 6 feet long.  Then we went to the cow barn and loaded the truck with fresh cow manure.  Back at the potato bed, we put down a heavy layer of cow manure, then covered that with a thin layer of soil.  The potatoes went in next.  They were the potatoes left over from last year -- the ones too small or stringy to eat.  The potato’s were laid out about 2 inches apart then covered with soil.

We built a little tent-like structure over the entire bed and covered it with clear plastic.  Around the sides we covered the plastic edges with soil so that the wind would not blow off the covering.  In a few weeks, new potato vines covered the bed.  We pulled the vines (called slips) from the bed.  Each vine had a few roots where it had been attached to the potato.  We planted these in the garden after the danger of frost had passed.

A six year old has a hard time understanding some things.  Sweet potatoes were not my favorite vegetable after I saw the amount of cow manure that they were planted in.  But then I saw my dad use manure in tomato and strawberry beds too, and strawberries have always been a favorite of mine.  I had a city cousin visit one time.  He was trying to compliment my mother at the dinner table when he asked what had been put on the strawberries to make them so good.  I told him quick that we put cow manure on our strawberries!  Mom said the cream and sugar she put on them helped too.


The cow manure provided some fertilizer for the potatoes, but that was not the main purpose?  What was the main purpose?

What is used in place of fresh manure today?

Why was the bed covered with plastic?

What was the original source of the heat from the manure?
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