Course:
01.431

Agriculture Crop Production and Management

Unit 4:

Soil Practices
Lesson 3:

Soil Fertility

QCC:
343, 349, 347, 348 
Objectives: 

1.
Describe the importance of soil fertility.

2.
Analyze the components of fertility.

3.
Explain how soil pH relates to soil fertility.

4.
Demonstrate soil sampling and analysis. 

5.
Illustrate how soil amendments are used with plants.
Teaching Time:

4 hours
References:

County Soil Survey, Crop Fertilizer Recommendations
Seimans, John C., Robert G. Hoeft, and Arland W. Pauli.  Soil Management.  Deere and Company.  Moline, IL. 1993.
Biondo, Ronald J. & Jasper S. Lee. Introduction to Plant and Soil Science and Technology.  Interstate Publishers, Inc. Danville, IL. 1997.
Materials and Equipment:

Soil samples

Soil sample bags




Soil nutrient analysis test kit


Samples of fertilizers




Land lab






Hand held G.P.S.

Spreader (push type)

Handouts 4.3.1 - 4.3.4


Teaching Procedure

Introduction and Mental Set

Put Alka Seltzer in water and test pH over a period of 15 minutes as the tablet dissolves.  Test other household and food items such as bleach, coke, vinegar, milk of magnesia, etc. for pH level.  Ask students why the readings were different from one another.  What caused this reaction?  Answer: Each substance had a different pH.

For the teacher: Students should not put pH test paper in their mouths and hands should be washed after using the pH paper.  PH color scale should be displayed in the classroom during the lessons.  Special care should be observed when working with acids and bases to avoid burning the skin.  Neutrosol or some neutralizing agent should be on hand when working with acids and bases.

Discussion

1.
Why is pH important to agriculture?

A.
Determines soil amendments to be used.

B.
Nutrient availability (some nutrients become unavailable to plants at low or high pH levels).

C.
Indicates to the producer what action, if any, needs to be taken to correct the pH level.
2.
What is pH?

pH is a measure of the acidity of the soil.

A.
A hydrogen atom has one proton and one neutron.

B.
During ionization the electron from one hydrogen atom may be lost to another hydrogen atom.

C.
This leaves only a single proton.

D.
This is called a hydrogen ion.

E.
The pH scale is a measure of the strength of the hydrogen ion.

F.
A substance that is neutral has as many hydrogen as hydroxide ions.
3.
What is an example of a neutral substance?

 Water

4.
What is the range of the pH scale? (Illustrate on the chalkboard)
The pH scale ranges from 0 to 14.

A.
0-6 is acidic

B.
7 is neutral

C.
8-14 is basic

5.
How is soil pH adjusted?
A.
pH lower than desired-add lime (1 ton of lime/acre will raise pH 1 pt.)

B.
pH higher than desired-add sulfur, iron sulfate, or aluminum sulfate

6.
Give students a list of crops and have them write down the pH level they think is ideal for that crop.  Supply the actual vales and have them compare their answers. 
Example:

Crop
Guessed pH
Actual pH

Blueberry
6.5
4.0-5.0

Asparagus
5.6
6.0-8.0

7.
Explain cations, ions, anions.  Ask, AWhat is cation exchange capacity?@  Discuss CEC with students-clay has a high CEC while sand has a low CEC.
8.
If soil pH changes, will nutrient availability change? 

Yes.
9.
Distribute and discuss handouts 4.3.1 and 4.3.2.  

Explain what pH range the nutrients are available.
10.
What is nutrient?  

Something that causes something to grow.  Others?
11.
Where do plants get their nutrients?

Soil, fertilizer, plant food

12.
What is a nutrient cycle?  Explain.  

Distribute and discuss handout 4.3.3.
The process of plants absorbing nutrients, growing, dying, decaying, and releasing nutrients for next group for plants.

13.
What is fertilizer?

A.
Plant food

B.  
Nutrients for plant growth
14.
What were some of the early fertilizers?

A.
Fish

B.
Manure

C.
Bones
15.
Explain the difference between organic and inorganic fertilizers.

A.
Organic-plant or animal tissue, slower release, bulky, low in macronutrients

B.
Inorganic-non-living source-granules or pellets, high in nutrients, more costly
16.
Describe soil testing-take multiple samples, analyze samples with soil test kit, prepare and send sample to soil test lab.

A.
Kit-fast, somewhat accurate

B.
Lab-slower, very accurate, recommendations

17.
Practice soil testing by having the students collect soil samples.

A.
Divide testing site into uniform areas.

B.
Take thin vertical slice or core 6 inches deep

C.
Take 10-20 different samples in area to be tested.

D.
Mix thoroughly together (composite mix).

E.
Fill bag to indicated line.

F.
Send the soil sample to your County Extension Agent.

18.
Interpret soil test results.

A.
Routine test measures.

· pH

· Phosphorous

· Potassium

· Calcium

Magnesium

B.
Recommendations-amount to add:

· limestone/1000 sq. ft.

· fertilizer/1000 sq. ft.
19.
How do soil amendments benefit plants?

A.
Organic matter provides nutrients to the plant.

B.
Sand vermiculite and peolite Aopen@ as soil to provide for space which allows fertilizers and water to penetrate the soil.
20.
What are the pH preferences for various common plants?  Distribute and discuss handout 4.3.4.

21.
Activity

Have the students collect a soil sample on the school campus and/or at home.
Summary   

Crop production efficiency depends heavily on soil testing and appropriate fertilizer application. 

Evaluation
Written test
Soil sampling exercise

4.3.1

This chart shows the pH range various nutrients are found to be most available for plants.
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The Nutrient Cycle                      

4.3.3         

Soil pH Preferences
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4.3.4

Plants in the

Neutral Range
Preferred

pH Range
Plants in the 

Neutral Range
Preferred

pH Range

Broccoli
6.0-7.0
Tomatoes
6.0-7.0

Cabbage
6.0-7.0
Wheat
6.0-7.0

Carrot tops
6.0-7.0
Bluegrass
6.0-8.0

Celery
6.0-7.0
Cucumber
6.0-8.0

Corn
6.0-7.0
Parsnip
6.0-8.0

Lettuce
6.0-7.0
Pea
6.0-8.0

Oats
6.0-7.0
Radish
6.0-8.0

Onions
6.0-7.0
Squash
6.0-8.0

Rye
6.0-7.0
Turnip
6.0-8.0

Soybeans
6.0-7.0



Plants in the 

Slightly Acid Range
Preferred

pH Range
Plants in the

Acid Range
Preferred

pH Range

Carrot
5.5-6.5
Bunchberry
4.0-5.0

Lima Beans
5.5-6.5
Hartford fern
4.0-5.0

Potatoes
4.8-6.5
Mountain ash
4.0-5.0

Strawberries
5.0-6.0
Venus Flytrap
4.0-5.0



White cedar
4.0-5.0
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