Course:
02.461
Physical Science Applications in Agriculture

Unit 2:

 Natural Resource Systems
Lesson 4:
Water Management

QCC:
 175, 180, 182, 189
Objectives: 

1. 
Define water management.

2. 
Define the role conservation plays in water management.

3. 
Define water application efficiency.
4. 
Illustrate surface area, temperature, relative humidity, and wind effect on evaporation. 

5. 
Demonstrate how water management can improve water application efficiency.

6. 
Measure water for hardness qualities demonstrate how it can be effectively treated.

7. 
Describe the role water treatment plays in water management.

Teaching Time:


6 - 10 Hours
References:

Buriak, Philip & Edward W. Osborne. Physical Science Applications in Agriculture. 
Interstate Publishers, Inc. Danville, IL. 

Materials and Equipment:

Materials for labs

Teaching Procedure

Introduction and Mental Set

Discuss a hypothetical situation where water is rationed.  Which uses are most critical?  Which could be cut back?  How might they be made more efficient?  This discussion should lead to questions that would be put on the board for investigation.  Examples:

A.
How does evaporation effect irrigation efficiency?

B.
What would be the best time of the day to irrigate?

C.
Winds effect on evaporation.

D.
Water conserving appliances and equipment.

E.
Most efficient irrigation systems.

F.
How does temperature or shade effect evaporation?

G.
Other questions should be discussed as they seem fit.

Discussion

1.
Brainstorm.  Conduct brainstorming session listing all uses of water in both personal households and agriculure.

2.
What is meant by the term Awater management?@
Developing a conservative plan to maximize efficient use.

3.
What is the role of conservation in regard to water management?

A.
It is one input into the whole formulas.

B.
Use conservation practices such as switching to a low volume toilet, to more complex like increasing the efficiency of an irrigation system.

4.
What is water application efficiency?

The percentage of water delivered to the root zone.

5.
Conduct lab 2 on page 87 in the reference text.  In addition:

A.
Place a pan in the shade of the same length of time.

B.
Place a pan in the sun with a fan blowing on it for the same length of time.

What effect did shade and wind have on the evaporation rate?

6.
Extension of lab for nursery crop irrigation: After determining the area of the sprinkler spray pattern, cover a fraction of the area with round buckets or cups placed close together.  Operate sprinkler to apply 1 inch of water.  Gather all water collected in containers and multiply by factor (depending on fraction of area covered) to convert to total area covered.  Ex.  If 1/10 of area is covered, multiply water collected by 10.

7.
Calculate total water emitted from sprinkler using flow rate described in reference text.  Calculate % of water that actually went into the pretend plant pots.

8.
What type of irrigation would be more efficient?

Consider the spaghellie tube or soaker horse.

9.
Have students calculate water application efficiency for overhead irrigation of nursery crops page 91.

10.
Conduct lab #3 listed on page 88 of the reference text.  Conclude lab with discussion about the undesirable effects of hard water on page 92.
Summary

Put original uses of water form brainstorming session back on the board.  Working as a class, in small groups, or individually, have students interpret uses and suggest conservation and management strategies to increase efficiency.  List strategies for each use on the board or if time permits give each group of students an example scenario.

Hard water supply

5 person household

50 cows - 4 water troughs

2000 square ft. regular garden

3 cars

etc... your own ideas as they relate to student demographics

Have each group hired as a water management consulting firm.  Pitch a 10 min. presentation on ways to increase water quality and usage efficiency.  Use visual aids like posters, graphs or overheads that students can create from blank transparencies, film and markers.

Evaluation

Lab activities

Written test
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