CLF353

                    - -   AGRICULTURAL CORE CURRICULUM  - -

(CLF300)  Core Area:  PLANT SCIENCE

  (CLF350)  Unit Title:  IRRIGATION

____________________________________________________________________________

  (CLF353)   Topic:  KNOWING WHEN             Time      Taught in Year(s)

                      TO IRRIGATE            2 hours            1

____________________________________________________________________________

         Topic Objectives:  Upon completion of this lesson the student will

         be able to:

         Learning Outcome #:

           (D-3)  -  Explain three ways of determining when to irrigate.

         Special Materials and Equipment:

         References: Janick, Schery, Woods, and Ruttan.  (1981).  Plant

                       Science (third edition).San Francisco CA:  McGraw-

                       Hill Book Co.  Pp. 208-212

                     Weaver, R. J.  (1976).  GRAPE GROWING.  New York, N.Y.:

                       J. Wiley & Sons Inc.  Pp. 142-145

                     University of California (pamphlet), "Questions

                       and Answers about Tensiometers," Leaflet # 2264,

                       March 1981.

         Evaluation: Quiz by instructor

TOPIC PRESENTATION:  KNOWING WHEN TO IRRIGATE

A.  Irrigation

    1.  Irrigation is capable of giving enormous benefits.

    2.  Irrigation can also be a wasteful and harmful practice if not

        applied correctly.

    3.  The principles of irrigation are simple.

    4.  It is difficult to give hard and fast rules however, because

        individual crops and individual areas vary so greatly.

    5.  It must be remembered that roots "don't grow to water", they grow

        where water IS ALREADY present.

    6.  To help decide when and how much water, the root zone of the

        plant(s) must be defined.

    7.  When irrigating, it is important to consider watering efficiently.

        (Are you watering so far beyond the root zone you're going to waste

        water?)
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    8.  If the goal is to have uniform plants in a crop; all those plants in

        the crop must be watered the same way and amount.

        a.  Cultivars are the one way to help insure uniformity (of course

            this is assuming that water is applied uniformly).

        b.  The ripening of the crop all at the same time improves ease of

            management, increases efficiency of harvest and saves money.

B.  Knowing when to irrigate.  (Are irrigators "born" or can they be

    "trained"  -  some feel a good irrigator, whether in the field or the

    greenhouse is as much an artist, as an employee.)

    1.  Determining when to irrigate and how much water to apply are the

        main problems in irrigating.

    2.  The time and frequency of irrigation is determined by:

        a.  soil type,

        b.  area climate,

        c.  type of crop, and

        d.  time of ripening and harvest (especially for fruit crops).

    3.  The object of irrigation is to replace the water lost from the

        field soil by transpiration plus evaporation minus the annual

        rainfall (precipitation).

    4.  Timing is critical.

        a.  Snap beans, if under moisture stress during flowering and pod

            formation, suffer a depressed yield because of ovule

            abortion and flower abscission.

        b.  Berries of grapes will not reach full size if the root zone is

            at W.P. during the berry enlarging period.  (This will occur

            even if adequate moisture is available later)

    5.  There are several methods used to determine when to irrigate.

        a.  Experience plays an important role here.

            1)  Most crops will indicate that the individual plants are

                under moisture stress by changing color - usually a duller,

                more ashen green-grey.

            2)  Leaves will curl.

            3)  Shoot tips will become harder and darker sometimes with a

                grey cast and sometimes lose turgor.

            4)  The soil will feel and appear more crumbly and drier.

                Included is a feel chart for determining moisture in

                medium to fine textured soil:
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============================================================================

DEGREE OF MOISTURE               FEEL                    PERCENT OF

                                                         FIELD CAPACITY

____________________________________________________________________________

Dry                       - Powder dry                           0

Low (critical)            - Crumbly, will not form a ball       Less than 25

Fair (usual time          - Forms a ball, but will crumble       25  -  50

to irrigate)                upon being tossed several times

Good                      - Forms a ball that will remain        50 - 75

                            intact after being tossed 5 times;

                            will stick slightly with pressure.

Excellent                 - Forms a durable ball and is          75 - 100

                            pliable; sticks readily; a sizable

                            chunk will stick to the thumb after

                            soil is squeezed firmly.

Too wet                   - With firm pressure, some water      In excess of

                            can be squeezed from the ball.      field

                                                                capacity

**SOURCE:  Strong.  (1956)  Sprinkler Irrigation Manual.  England: Wright

           Rain & Ringwood.

============================================================================

    6.  The use of "tensiometers" are proving especially useful in

        permanent planting like orchards and vineyards.

        a.  The tensiometer consists of a porous cup filled with

            water that can be buried to a desired depth in the soil

            in the vicinity of roots.

        b.  The cup is connected by a water filled tube to a vacuum gage.

        c.  As the soil dries, it sucks water out through the porous

            wall of the cup, creating a partial vacuum inside the

            tensiometer that can be read on the vacuum gauge.

        d.  As soil moisture is replaced, water reenters the porous cup

            relieving the vacuum tension.

    7.  Many of our California crops require close to 3 feet (36 inches) of

        water to bring the crop to proper harvest stage.

    8.  Water not received by natural precipitation must be furnished

        by irrigation.
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