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         Topic Objectives:  Upon completion of this lesson the student will

         be able to:

         Learning Outcome #:

           (D-2)  -  Define and explain, field capacity, saturation wilting

                     point, permanent wilting point and available water.

         Special Materials and Equipment: 3 pint jars, 3 clay pots, 1 cup

                     each of sand, silt, and clay, 1 graduated cylinder

                     (100 ml.).

         References: Halfacre and Barden.  (1979)  HORTICULTURE  San

                       Francisco, CA:  McGraw-Hill Co.  Pp. 282-285

                     Hartman, Kofraneck, Rubatzk, and Plocker.  (1988)

                       Plant Science (second edition).  Englewood Cliffs,

                       NJ:  Prentice-Hall.  Pp.. 184-188

                     Janick, Schery, Woods, and Ruttan.  (1981).  PLANT

                       SCIENCE (third edition).  San Francisco, CA:  W. H.

                       Freeman.  Pp. 288-289

         Evaluation: Instructor quiz on terminology and common weed

                     abbreviations.

TOPIC PRESENTATION:  IRRIGATION TERMINOLOGY

A.  Water is the universal solvent; it dissolves more substances than any

    other liquid.

    1.  It is one of our renewable natural resources; the world's supply is

        constantly being recycled.

    2.  It exists on this earth as a solid, a liquid and in the gaseous

        state (vapor).

    3.  Water that is held by and moves through the soil supplies the plant

        with water as well as mineral nutrients and oxygen.

B.  Irrigation terminology:  In order to understand water in the soil and

    its relationship to plants, several items must be defined and explained.
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    1.  When all of the pore (voids) spaces in the soil are full of water

        the soil is said to be saturated.

        a.  Saturation would be unhealthy for the plant if it were to become

            a permanent situation.

        b.  The oxygen needed for respiration would be missing.

        c.  The number and size of soil pores varies with texture and

            structure.

            1.  Clays have more total voids (pores) than coarser soils and

                so have more total void (pores) space.

             2.  An equal volume of clay soil will hold more water than

                 sandy soil when all of the voids are filled.

    2.  The ability of a soil to hold water is called its water holding

        capacity.

         a.  This is all of the water held in the soil against the pull of

             gravity.

         b.  When all of the excess water is drained by gravity the soil is

             said to be at field capacity (F.C.) (Ability to HOLD water.)

    3.  The wilting point (W.P) is the soil moisture content at which a

        plant wilts.

        a.  The plants lose turgor.

        b.  They will not revive unless immediately irrigated.

    4.  The PERMANENT WILTING POINT (PWP) is the stage at which the plant

        has not only lost tugor and wilted, but WILL NOT REVIVE, EVEN IF

        WATERED immediately.

    5.  There is still some water left in the soil at the point of wilt,

        perhaps even at the PWP.

        a.  However, this water held by the soil particles is not available

            to the plants, because it is held too tightly (electronically

            bonded) by the opposite charges of the soil and water.

        b.  This is called hygroscopic water.

    6.  Available water is that water that is available for the plants

        use.

        a.  Referring to the terms we have discussed, available water is

            that water in the soil between field capacity and the

            wilting point.

        b.  Another way to see this is:  AW = FC-WP.

        c.  Water between field capacity and saturation is not available to

            the plants because it is lost through drainage (pulled out by

            gravity).
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C.  There is some variation in plants' abilities to extract water from the

    soil near WP.

    1.  It is not the same for all species of plants.

    2.  It varies with the soil as well, because some soils are more charged

        than others (electrically) and the water is held more tightly by the

        cation-anion bond.

    3.  Also, plants with deep roots are able to use water from deeper in

        soil when the surface area of soil is already dry.

          __________________________________________________________

          ACTIVITY:

          Compare water holding capacity and speed of water

          penetration:

          Supplies needed: 3 pint jars; 3 small clay pots (bottom

          end will fit inside the pint jars) 1 cup of each of the

          following types of soil:sandy, silty and clay soils; 1 water

          measuring device (graduated cylinder or flask).

          Procedure:  Place individual soil samples into each of

          the 3 clay pots.  Place each clay pot into 1 of the pint

          jars.  Place jars with pots in them in full view of the

          class, preferably in a row.  Pour equal amounts of water

          (suggest 100 ml) into each of the 3 pots in succession

          (start with sand, then silt, and clay).  After 15 minutes

          or when the dripping stops, measure the amount of water

          in each of the jars under the pots.  (Use a graduated

          cylinder to reinforce the metric system and its uses in

          science.)

          Have the students complete a simple lab report on this

          activity.  Include a description of the procedure,

          observations during the experiment and assessment of

          results (why).

          Observations:  Water will saturate the sand rapidly and

          remaining water will flow through pot into jar.  Silt will

          saturate a little more slowly.  Clay will take the longest.

          Final results:  Sands wet rapidly, but hold least water as

          observed in jar.  Silt wets slightly slower, but holds more

          water.  Heaviest soil wets slowest, but holds the most water.

          __________________________________________________________
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