Colorado Agri-science Curriculum

Section:
Plant & Soil Science 
Unit:
Soil Management 
Lesson Title:  Lesson 4: Organic Sources of Fertilizer
Colorado Agricultural Education Standards:

Standard 10.9-The student will demonstrate an understanding of soil fertility and its effect on crop production.  

Enabler 10.9.8 Understand soil organic matter’s effect on fertility and land use
Colorado Science Standards:  (If a scientific project followed this lesson)
Standard 1.0 Students know and understand the processes of scientific investigation and are able to design, conduct, evaluate, and communicate abut such investigations.
Competency 1.05 Communicate, defend, or refute scientific arguments that lead to particular conclusions.
Student Learning Objectives (Enablers)

As a result of this lesson, the student will:

1. Understand the background of organic fertilizing
2. Identify methods used to facilitate organic fertilizing
3. Realize the limitations of organic farming
Time:
Instruction time for this lesson: 50 minutes.

Resources: 
Herren, Ray, V., The Science of Agriculture: A Biological Approach, 2nd Edition, Delmar, Albany, NY 2002
Tools, Equipment, and Supplies

Key Terms. The following terms are presented in this lesson and appear in bold italics:


Compost, humus, nitrogen fixing bacteria
Interest Approach


Bring in two apples, one that is nice and red, and firm, and one that is old, and almost mushy.  Ask the students to tell you which one they would want to eat.  Begin a discussion about “natural” foods.  

*** I have two apples up here.  Which one would you like to eat?  You are right, most people would want to eat the apple that looks firm, red, and eye appealing.  Now what if I told you one was treated with chemicals, what would you do?  Which apple looks like it was treated with chemicals?  Actually both probably have been treated with a chemical commonly called ALAR.  Do you think that is bad? ALAR is a preservative that extends shelf life of an apple.  If we didn’t use ALAR most likely all of our apples would look like this mushy one very quickly.   Public perception of ALAR created a big stir years ago about whether the apples were safe to eat.  Much like the ALAR scare, public perception plays a big role in organic farming also.  Many people think that organic means better.  Does it?  We are not here today to persude you one way or the other.  Both organic fertilizing and man-made fertilizing has their place.  The goal is to teach you there are many options when selecting fertilizers.
Summary of Content and Teaching Strategies

Objective 1.
Understand organic fertilizing-the pros and cons
When I say natural and unnatural what associations or mind pictures do you put with it.  Is natural better than unnatural?  Usually when we hear un-natural, especially with food, we automatically trigger a negative thought.  So when I say organic (or natural) and in-organic (or unnatural), do you have good thoughts toward the organic and bad thoughts toward the in-organic?  What are your thoughts?
Take a few responses.
Due to the mindset that natural or organic is better and safer there has been a growing trend toward these types of foods.  During the next 45 seconds write down your definition of organic foods in your notes.    

Give 45 seconds then take a few definitions.
What are your definitions?  Good answers.  Now below your definition let’s write this definition so we all are on the same page.
Show Powerpoint slide #2

Organic food and fertilizers are derived from living organisms and/or materials that are nonmanufactured or natural in origin.  This causes debate over what really is organic and what is not because a lot of fertilizers that would be considered unnatural are derived from natural plants.  A definition shows us that labeling something organic takes many steps.


Organic farming refers not to the food itself, but to how it is produced. All organic foods are required to be certified under an organic certification program. Organic farming are practices and guidelines developed and enforced individually by state. Organic farming certification requires regular inspections, fees, and reporting. Each state’s guidelines are different and accept, restrict, and prohibit different materials. The premise is to use plant, animal and naturally mined minerals and their derivatives. These methods are bio-correct or bio-intensive, focusing on management rather than material.
Why do you think organic farming has become so popular?  Together with the person seated next to, brainstorm your ideas as to why is organic farming popular.  You have two minutes, GO!  

Wait two minutes and give prompting where needed.

Take a few responses.

According to the US Government there are six driving forces behind the organic agriculture industry.  They are:

Show powerpoint slide #3

Environmental Awareness


People are more concerned about the environment

Diet and Health conscious people


People think organic foods are healthier for their diet

Declining cost of organic production

Increased demand has increased supply and lowered costs of production but are still higher
Mainstreaming of organic consumers, products, and retailers


Once considered radical, now is considered the “in” thing

Worldwide organic standards


Now a producer can sell worldwide under one “organically grown” label

Financial backing from investors


As demand increases investors now want part of the action
Use the Eye witness moment to review this objective.
Objective 2. 
Identify methods used to facilitate organic fertilizers
Move into the methods of organic farming.  
So what does a farmer do differently to call his crop “organically grown?”  Previously we made fertilizer recommendations.  We looked at fertilizer that came in a bag from the store.  These fertilizers were considered commercial fertilizers or man made.  Please raise your hand if you can tell me some examples of “natural fertilizers”

Take a few responses.

Show Powerpoint slide #4
While organic farming deals with many aspects we are focusing on the fertilizer segment.  The most common source of fertilizers for organic crops are:

Animal manure.  
This must be managed correctly to control: odor, harmful bacteria, weed seed.  The manure can be piled and allowed to compost and eliminate all of these problems.  When piled and allowed to compost, the manure reaches internal temperatures of 140-210 degrees which kills the odor, bacteria, and weed seeds.

Show powerpoint slide #5
Cover crops

Winter grasses or legumes are planted after a crop is harvested.  The cover crop grows during the winter and early spring then is turned under before the next crop is planted.  The cover crop decays and naturally decomposes creating humus.  The legume crops have nodes on their roots that host nitrogen fixing bacteria.  The bacteria give off nitrogen in the soil for the following crop to use.


Show powerpoint Slide #6
Composting
This method is used to create fertilizer and recycle other waste.  Items such as leaves, grass clippings, and other plant materials are put into a bin designed to reach high internal temperatures and break down the original matter.  Humus again is created.  The humus is spread on the field which will help with water and nutrient holding capacity.
Use the Picasso Moment to review this objective, have students draw pictures of each element to get a lasting picture in their minds of organic fertilizer sources.

Objective 3.
Realize the criticisms of organic farming
Building on the questions from objective 1, ask students if they buy organically grown materials.  Why and why not.  If they had a choice, would they buy organic over non-organic?
We have been talking about organic fertilizers, now would you buy organic foods?  Take 30 seconds and write down all the organic foods you can think of, and next to them write down if you had a choice would you buy the organic foods over the non-organic foods?  

Give time for the exercise and then stop the students.  Ask them to share their results and also why they would select the organic or not select the organic foods.
Please share with me some of your foods and which one you would purchase the organic or non-organic and why.  As you can see we have some conflicting opinions about organic foods.  Do you think it is more safe, less safe, or equal to non-organically grown foods?  We have talked earlier about farming with organic fertilizers and shown some benefits.  Let’s explore why organically grown foods may not work for all of production agriculture.  

We will list and explain the problems with full-scale organic farming and following that review and form our own opinions.  

Show Powerpoint slide #7

Organically grown foods are generally more expensive than conventionally grown foods

They also tend to be of lower quality with a shorter shelf life

Plants naturally produce toxins for natural protection—if needed.  The toxins can show up in higher levels than pesticides used to ward off the same insects

Scientists agree that food spoilage is more harmful then pesticide use
Manure can be a source of E coli bacteria if not correctly cured

Show Powerpoint slide #8
Organic farming doesn’t seem to be as efficient as conventional farming.  More land is needed thus more would have to be cleared, usually rainforest land.

These reasons show some major flaws with a complete organic farming system.  Organic farming is best suited for niche markets and small scale farming.  This has created some wonderful options for farmers to capitalize on new markets.
Use the Graphic Artist moment to review this objective.
Review/Summary. 


Touch on each objective and what was learned through each e-moment.
Application

Extended classroom activity:

Learn more about organic farming through touring an organic farm or going to a Supermarket that specializes in organic produce, such as Alfalfa’s.
FFA activity:

Investigate the Food Science CDE and determine if any portion of it deals with Organic farming and fertilizers.
SAE activity:

Encourage students to start a small plot of organically grown produce and try to market it under the organic label.

Evaluation. 

Name_______________________________________________DATE_____________
Answer the questions to the best of your ability, mark the answer that is most correct.
1.  True    or   False         People tend to think that organic foods are healthier.

2.  True    or   False         People are more concerned about the environment than ever 
    before.

3.  True    or   False        The increased demand of organic foods has raised costs.

4.  True    or   False         People who eat organic foods (nation-wide) are considered 
    radical.
5.  True   or   False          Now there are global organic standards making it easier to sell




    organic produce.

6.  True   or   False          Because demand is high for organic produce investors do NOT




    want to invest in these products.

7. Piling manure and allow it to reach high internal temperatures helps reduce

A. Odor
B. Weed Seeds

C. Bacteria

D. All of the above

8. When a cover crop decays it creates what:

A. Bacteria

B. Seed

C. Humus

D. Manure

9. Legume crops give off what in the soil:

A. Nitrogen

B. Phosphorous

C. Water

D. Potassium

10. Composting helps

A. Create humus

B. Convert waste into fertilizer

C. Both A and B

D. None of the above

11. All food produce _________as a defense mechanism.
A. Bacteria

B. Humus

C. Nitrogen

D. Toxins

12. Organic foods tend to be of lower quality and also have

A. Long shelf lives

B. Short shelf lives

C. Bruises

D. Bacteria

13. In relation to foods, which is a greater concern for public health?

A. Pesticide Residue

B. Cost

C. Spoilage

D. Fertilizer methods used

14. In order to accommodate demand of organic farming, more land will have to be cleared to raise organic produce, the primary source of new land is?

A. Mountain regions

B. Rainforests

C. Plains

D. Greenhouse farming

15. Organic farming is still best considered for what type of markets?

A. Large Scale

B. Cooperatives

C. Corporate farming
D. Niche
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