Lesson:  Knowing when to Irrigate

Vocabulary Words and Definitions

1.  Tensiometer:


A sealed fluid filled instrument which measures how tightly the soil holds its moisture.

2.  Root zone:


The area within the soil where the roots of plants are most concentrated.








Notes to the Teacher 

Title:  Soil Moisture Assessment
Lesson:  Knowing when to Irrigate

Classroom Activity

Purpose:

In order to keep production costs down, it is important that farmers irrigate their crops only when necessary.  This activity will introduce you to the art of assessing soil moisture content.

Activity Directions:

Your instructor has chosen some sites for you to determine the amount of moisture in the soils.

1.
Using the attached chart, estimate the soil moisture content of the soil.

2.
Record your estimate on the worksheet for this activity.

3.
Check the tensiometer to see how similar your estimate is to the reading on the tensiometer.

4.
Record the readings on the worksheet and complete the related questions.

Material Needed:

1.  Tensiometer.

2.  Shovel or trowel.

3.  Soil moisture chart (attached handout)

4.  Three sites of varying soil moisture contents.

Notes to teacher:
Prior to implementing this lesson, it is recommended that you find three or more sites on or near your school grounds where the soil moisture content is likely to differ (i.e. football field, dry landscape area, and an area which receives some sprinkler overspray).  
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Title:  Soil Moisture Assessment

Lesson:  Knowing when to Irrigate

Classroom Activity Handout

The following chart will help you determine the moisture content of soils by physically handling them.

DEGREE OF 
FEEL
PERCENT OF 

MOISTURE

FIELD CAPACITY
Dry
Powder dry.
0

Low (critical)
Crumbly, will not 
Less than 25


form a ball.

Fair 
Forms a ball, but
25 - 50

(Usual time to irrigate)
crumbles when tossed 


several times.

Good
Forms a ball that remains 
50-75


intact when tossed 5 times;


will stick slightly with


pressure.

Excellent
Forms a durable ball and 
75-100


is pliable; sticks readily;


a sizable chunk will stick to 


the thumb when firmly


squeezed.

Too wet
With firm pressure, some
In excess of field water can be squeezed
capacity.


from the ball.

**Source:  Strong, Sprinkler Irrigation Manual, (1956) England: Wright, Rain and Ringwood.
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Title:  Soil Moisture Assessment

Lesson:  Knowing when to Irrigate

Classroom Activity Worksheet

As you visit the various sites and test the soil moisture content, record your measurements on the following table.

In the "agree?" column, record whether your manual assessment was the same as that of the tensiometer.  Try to improve your estimation as you progress from one site to the next.

Assessment Site
Manual Assessment
Tensiometer Reading
Agree?






Number 1









Number 2









Number 3









1.
Now that you have assessed the soil moisture content of numerous sites by using both the manual method and the tensiometer, which method do you think is more accurate?  Why?

2.
Which method is more convenient?  Why?

3.
Considering the ways that both of the methods work which would you use in the field? Why?

Lesson:  Knowing when to Irrigate

Bank of Questions

1.
Question:
Describe a tensiometer, and explain its use and how it works.


Answer:
A tensiometer is a fluid filled tube with a porous tip on the end which is placed into the soil.  It is used to measure how tightly the soil holds water.  It functions by allowing water to be pulled out by the soil if moisture content is low.  This loss of water creates a vacuum which causes the tensiometer's gauge to indicate that irrigation is necessary.  As rainfall or irrigation replaces soil moisture, the water within the tensiometer is replaced.
2.
Question:
If you assess the moisture in a field by making a ball of soil and tossing it in the air numerous times, and on the third throw the ball falls apart, what is the approximate percentage of the field capacity?  Do you need to irrigate?


Answer:
25-50%.  Irrigation is definitely needed as the moisture level is critical.

3.
Question:
Why is the timing of irrigation important?


Answer:
Some plants' yields can be severely reduced if they do not have sufficient water available to them at critical points of their development.

4.
Question:
List three visual signs that crops are in need of irrigation.


Answer:
A.
Change in over-all color from a green to a grayish green or brown.




B.
Leaves curl.




C.
Shoot tips become hard and dark.




D.
Wilting plants.




E.
Cracking or crumbly soil.

5.
Question:
What are the primary factors which affect the timing and frequency of irrigating?


Answer:
A.
Soil type.




B.
Crop type.




C.
Climate of the area.




D.
Soil type.




E.
Time of ripening or harvest.
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