Lesson:  Organic and Inorganic Fertilizers

Vocabulary Words and Definitions

1.  Organic:


Made from animal or plant material.

2.  Inorganic:


Made of minerals or other substances not originating from plants or animals.

3.  Humus:


A dark, rich, decay resistant substance which is the end product of organic material 
decomposition.

4.  Green manures


Crops which are grown until they reach the flowering stage and are then incorporated into the soil to improve soil structure, water holding capacity and/or fertility.

5.  Bonemeal:


A preparation of ground bone which is high in potassium and phosphorus.

6.  Bloodmeal:


A preparation of dried blood used to supply nitrogen and iron.

7.  Tankage:


Dried animal residue (e.g., leather scrap, wool) which is steamed and used to provide a source of nitrogen.

8.  Natural organics:


Products which consist of untreated organic matter (i.e., seed meals, straw, green 
manures).

9.  Synthetic organics:


Fertilizers which are synthetically produced to simulate the active ingredients in 
organics (e. g., urea, biuret, sulfur coated urea).

10.  Processed organics:


Organic material which is treated to be easily applied and assimilated into the soil 

(e.g., sewage sludge, processed crop residues, cannery wastes).

11.  Sewage sludge:


An organic product resulting from the treatment of sewage.









Notes to the Teacher

Title:  What's in that Soil?

Lesson:  Organic and Inorganic Fertilizers

Laboratory

Purpose:

It is relatively easy to assess whether a soil has a great deal of organic matter in it.  The following activity will show you some of the differences between soils that have high organic matter contents and those that do not.

To the Teacher:
Prepare two beds (Plot A and Plot B) approximately two weeks prior to the day you plan to teach this lesson.  Thoroughly dig the first bed and water it.  In the second bed incorporate into the top foot of soil 1 cubic foot of compost for every 3 square feet of bed area.  Water the bed well following compost incorporation.  Allow the soil to rest and settle for two weeks.  After two weeks, have the students observe both prepared beds and describe the characteristics of each.

You may want to ask them to guess which bed has had organic matter added before they touch it.  You may also want to ask them to try to dig in each bed and determine which soil is easier to work.  

To determine water holding capacity of the two soils, a soil column can be used if available.  A soil column may be made from 1 liter soda bottles.  Students can build these or they may be built by the teacher in advance of the activity.  Cut the bases off of three bottles by first using an Exacto knife or razor blade to make a small slit, then finish with scissors.  These bottles will be the soil columns.  Using a nail, make a hole in the center of the cap for each bottle.  Place a small piece of paper towel in each of the caps to prevent soil from escaping with the water.  Mark the other three bottles just below the shoulder and cut off the tops.  These bottles will be the column reservoirs.  Near the top of each reservoir, make a hole with a nail to allow air to escape then the columns are draining.  This apparatus may also be used to demonstrate percolation rates through different textured soils.

Materials:
For each group:

1.
Hand lens.

2.
1000 ml. graduated cylinder.

3.
Hand trowel.

4.
Six-1 liter plastic soda bottles.

5.
Exacto knife or razor blade.

6.
Scissors.

7.
Marking pen.

8.
Paper towel.

9.
Three film cans.









Name:__________________









Date:___________________

Title:  What's in that Soil?
Lesson:  Organic and Inorganic Fertilizers

Laboratory

Purpose:
It is relatively easy to assess whether a soil has a great deal of organic matter in it.  The following activity will show you some of the differences between soils which have high organic matter contents and those that do not.
Procedure:

Materials:

For each group:

1.
Hand lens.

2.
1000 ml. graduated cylinder.

3.
Hand trowel.

4.
Six-1 liter plastic soda bottles.

5.
Exacto knife or razor blade.

6.
Scissors.

7.
Marking pen.

8.
Paper towel.

9.
Three film cans.

Sequence of Steps:

Complete the questions in the observation and conclusion sections for each of the following steps.

1.
Describe the appearance of the two beds.  Can you tell which had compost added?

2.
Handle the soils.  Which soil is moister?  Use you hand lens and examine the contents of a small sample of each soil.

3.
Take your hand trowel and dig a small hole in each plot.  Which bed is easier to dig?

4.
Observe the soil that you dug up and watch for life in each soil sample.  Use your hand lens to find smaller creatures.  Record your findings.

5.
Place 500 ml of each soiul in two of the soil columns.  Fill the third with 250 ml of each soil, throughly mixed.  This third column will act as a control in the experiment.  Place a film can over the cap of each soil column.  Add 300 ml of water to each column.  Let these sstand 10 minutes and then remove the cilm can from the cap, and place each column over a reservoir.  Cover each column to slow evaporation and let drain for 24 hours.

6.
The following day, measure the volumn of water collected in the reservoir of each column.  Subtract the volume collected from the total volume added (300 ml).  The difference is the water holding capacity of the soil.  Which soil holds the most water?  How might drying the soil prior to the experiment change the results?

7.
After observing both soils, record which soil had the organic matter added to it.

Observations:

Plot A
Plot B
Soil Color

Soil Texture

Soil Structure

Soil Moisture

Organisms Present

Water Holding Capacity

Observations:

1.
Which plot do you feel contains the organic matter?

2.
Life forms in the soil sample.

3.
Observation of the separate soils.



Plot A
Plot B

Soil Color:

Life forms:

-Remember to 

  draw them.

Water uptake:

(fast or slow)

Which soil had the organic matter added to it?

Conclusions:
1.  Why do you think the soils may have been different colors?

2.  Which soil would you choose to farm with?  Why?

3.  Which soil took up water faster?  Why?









Name:__________________









Date:___________________

Lesson:  Organic and Inorganic Fertilizers

Bank of Questions

1.
Question:  
John Havafarm is considering using mustard as a cover crop.  He does not plan on adding any other fertilizers to the soil.  Mr. Havafarm has asked you for some advice because he knows that you have learned about organic fertilizers in your ag class.  What would you tell Mr. Havafarm?  Include the benefits, draw backs, and economic factors which he will need to consider.


Answer:

Possible answers:



Benefits
Disadvantages



Soil tilth improved.
Large amounts of the material are needed.

Water Holding Capacity improved.
May contribute to salinization.




Cation Exchange Capacity improved.
May be expensive when used in large




Soil Microbial numbers increase.
amounts.

2.
Question:  
Place the following fertilizers in the appropriate categories.



A.
Sulfate of potash
1.
Inorganic salts



B.
Cereals

2.
Natural organics



C.
Ammonium nitrate
3.
Major animal materials



D.
Peas

4.
Synthetic organics



E.
Sewage sludge
5.
Processed organics



F.
Super phosphate



G.
Bloodmeal



H.
Sulfur coated urea



I.
Cotton seed meal



J.
Potassium nitrate



K.
Rock phosphate



L.
Urea



M.
Cannery wastes


Answer:
_1
A.
Sulfate of potash
3
G.
Bloodmeal


_2
B.
Cereals
4
H.
Sulfur coated urea


_1
C.
Ammonium nitrate
2
I.
Cotton seed meal


_2
D.
Peas
1
J.
Potassium nitrate


_5
E.
Sewage sludge
1
K.
Rock phosphate


_1
F.
Super phosphate
4
L.
Urea





5
M.
Cannery wastes

3.
Question:
List and explain the benefits of inorganic fertilizers.


Answer: 
Possible Benefits



Generally lower in cost per unit of food.


Generally less material to handle because of higher analysis.


Consistent and higher analysis (you know which nutrients are being provided).


Ease of handling (smaller material).
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