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         Topic Objectives:  Upon completion of this lesson the student will

         be able to:

         Learning Outcome #:

           (D-2)         -   Explain (and demonstrate) the concept of water

                             holding (or field) capacity of different soils.

           (D-3,4; G-4)  -  Discuss acre inch, acre foot, water penetration

                             and water holding capacity.

         Special Materials and Equipment: Sample problems for student

                             practice; 4 potted plants.

         Evaluation: Quiz by instructor

TOPIC PRESENTATION:  WATER MEASUREMENTS AND SOIL CAPACITY

A.  The cost of irrigation water varies widely throughout the U.S and the

    world.

    1.  Individual crops require a varying amount of water to reach

        marketable size, stage or maturity.

    2.  Perennial crops will require 36 inches or more of useable

        (available) water.

    3.  Our concern with this natural resource, water, requires study and

        understanding.

    4.  Lets take a look at how water is measured and apply this to

        agricultural or garden uses.

B.  When we hear a rainfall report it is given in inches of water

    "precipitated."  What does this mean?

    1.  One inch of water in the form of rainfall over an area means that

        the entire area received enough rain to cover it with a depth of one

        inch of water.

    2.  If this were measured over a given area of one acre, we would have

        received one "acre inch of water."
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    3.  Each time it rains during the season the additional precipitation

        (in inches) is added to the total.

    4.  As an example, lets say that during our rainy season we received 12

        inches of rain.

    5.  This would mean that we have received enough water to cover each

        acre with one foot of water (one acre foot).

    6.  Typically water is measured in ACRE FEET.

        a.  In irrigation districts, the landowner is charged a given amount

            for each acre foot of water s/he uses.  Example:

            1)  Grower A uses 1.75 acre feet of water.  The cost is $50.00

                per acre foot.

            2)  The total cost per acre paid by the landowner is $87.50

C.  In irrigated areas growers supplement the natural precipitation (rain or

    snow) with irrigation water.

    1.  If a crop requires 32 inches of water to reach maturity and it has

        rained 12 inches, how much water would the grower have to add by

        irrigation?

        a.  32 inches minus 12 inches = 20 inches of water needs to be

            added.

            1)  This would be the case for 100% efficiency of water use.

            2)  However, that is seldom the case, the best is 85-90% and

                common is 65-75%

            3)  Therefore, water needs for the crop would be more than 20

                inches of water and would be closer to 22 to 30 inches of

                water.

          __________________________________________________________

          ACTIVITY:

          Why isn't plant use of water 100% efficient.  Set up the

          following demonstration:

          Identify factors that affect evaporation and transpiration

          rates.  Set up a simple experiment using 4 similar size

          potted plants.  Evenly water all four plants, wait for the

          excess to drain and weight them.  Place two plants

          outside for 24 hours, keep the other two in the classroom.

          Reweigh all plants the next day and discuss the reasons

          for the differences in weights.

          __________________________________________________________

    2.  What would be the per acre cost of the irrigation water at $50.00

        per acre foot?
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        a.  20 inches = 1.66 feet,

        b.  so, 1.66 ft times $50.00 per acre foot = $83.00 per acre.

D.  What is the depth of WATER PENETRATION for one inch of water?

    1.  This will vary with the type of soil.

    2.  Typical ranges of penetration for each type of soil are:

        a.  10 to 12 inches penetration in sand,

        b.  6 to 10 inches penetration in silt, and

        c.  4 to 6 inches penetration in clay.

    3.  Factors that affect water penetration include:

        a.  soil texture,

        b.  organic matter content of the soil,

        c.  presence of impermeable layers,

        d.  amount of soil compaction, and

        e.  the amount of surface crusting.

E.  The ability of a soil to retain (hold) water is called the water-holding

    capacity.

          __________________________________________________________

          ACTIVITY:

          Demonstrate field (or water holding) capacity with a pot

          of loamy soil and water.  Fill a container with water until

          flooded, and allow it to drain until no free water flows.

          Have students handle the drained soil to develop an

          understanding of what field capacity is.  Contrast these

          observations with a container of sand.

          __________________________________________________________

    1.  The water holding capacity of soils will vary, especially with soil

        texture.

    2.  Typical water holding capacities (water per foot of soil) by soil

        textures are:

        a.  .5 to .75 inches per foot of sandy soil,

        b.  .75 to 1.25 inches per foot of loam soils, and

        c.  1.25 to 2.0 inches per foot of clay soils.
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          __________________________________________________________

          ACTIVITY:

          1.  Have students work typical water measurement problems

              similar to those shown in text of this topic.

          2.  Have students determine cost of irrigation water using

              examples similar to those used in topic outline.

          __________________________________________________________
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