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         Topic Objectives:  Upon completion of this lesson the student will

         be able to:

         Learning

         Outcome #:

          (A-8)  -   List factors that cause poor seed germination.

          (A-8,9) -  Demonstrate skills required to start new plants

                     from seed.

          (A-9)  -   Raise a plant from a seed or cutting to a marketable or

                     harvestable size.

         Special Materials and Equipment: A variety of seed, flats, well-

                     draining sterile growing medium, dibbles, vermiculite

                     or newspaper, thermostatic heating pad (optional),

                     fungicide (optional), 4 mil. clear polyethylene, and

                     "six-pack" containers.

         Evaluation: Evaluation of student and seedlings and plants.

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

                         ***INSTRUCTOR PLEASE NOTE***

             Depending on the length of the related lab activities,

             this topic can be lengthened or shortened.

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

TOPIC PRESENTATION:  Plant Propagation Lab:  Propagation from Seed

I.  Why We Use Seeds to Propagate Plants:  Many plants can be propagated

    dependably by vegetative means such as cuttings or tissue culture, and

    the results can be satisfactory.  So why do we use seed so often to

    plant our crops and gardens?

    A.  Properly managed, the results we get from planting seed can be

        extremely reliable, resulting in very uniform crops.

    B.  However, the most important reasons we depend so much on seed is

        convenience and low cost.
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    C.  Convenience

        1.  Planting:  Whether planting in small or large quantities, seed

            is very easy to handle and manage because of its small size and

            uniformity of shape.

            a.  This is particularly important in large field plantings,

                where seeds are planted mechanically.

         2.  Transportation and Storage:  Not only is the seed Nature's

             device for reproduction of plants, but it is a natural

             "package" for the transportation and storage of living plant

             material.

             a.  Imagine the difficulties which would occur if a seed

                 company had to ship living plants instead of seed for

                 large scale food production!

             b.  Over-wintering, storage and transportation of seed is

                 extremely convenient compared to the alternatives.

             c.  Seed should always be stored at cool temperatures (the

                 refrigerator is fine) and at low humidity (make it a frost

                 free refrigerator).

    D.  Cost:  Largely because of the factors described above, and the

        low amount of labor required to handle it, seed is relatively low-

        cost method of propagating plants.

        1.  This is not the case with all species of plants and, but the

            vast majority of the plants cultivated are planted from seed.

II. Starting Plants from Seed

    A.  Seedbed preparation and planting

        1.  Field Planting:  Most of our food and fiber crops are planted

            directly in the field.

            a.  Moisture:  The soil of the seedbed should be moist.

            b.  The seedbed: Should be of smooth, fine, crumbly soil, and

                free of clods.

            c.  Planting Depth: Depends mainly on the size of the seed:

                the larger the seed, the deeper it should be planted.

                1)  One rule of thumb which works for most seeds is to plant

                    the seed twice as deep as the diameter of the seed

                    itself.

                2)  Extremely fine seed, such as petunia and begonia seed,

                    should not be germinated in the field, but should be

                    transplanted after germinating in flats in the

                    greenhouse.
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            d.  Irrigation:  Seed should be watered by flooding furrows and

                allowing seed to be moistened from below by capillary action

                of the soil.

               1)  If this is not feasible, sprinkler irrigation

                   can be used, but attention must be paid not to wash away

                   the seed or cause "crusting" of the soil.

               2)  This is best done by applying water at a slow rate.

                   a)  "Crusting" of soil can also occur during rainy, windy

                       periods.

                   b)  Crusting causes plant sprouting to radically drop

                       because of the seedings' inability to break through

                       the soil surface.

        2.  Planting in flats:  Many ornamental crops and plants with

            fine seed are started in flats inside the greenhouse.

            a.  Because of the controlled conditions and warm temperatures,

                seeds can be germinated very quickly by this method.

            b.  Germinating medium:  The most important requirement is

                a sterile medium which will hold moisture but drain

                readily.  (Sand, perlite and peat moss are useful

                ingredients for amending a germinating medium.)

            c.  Sowing:  Seed can be broadcasted evenly over the flat or

                planted in rows.

                1.  Seed planted too densely will result in spindly

                    seedlings.

            d.  Firming:  Once sown, seeds should be pressed into firm

                contact with the medium (soil) using a tamp.

                1.  This insures the seed will receive adequate moisture as

                    it germinates.

            e.  Covering:  Most seed should be covered with a thin layer of

                growing medium, vermiculite or a sheet of newspaper.

                1.  This will help retain moisture around the seeds and

                    allow watering without dislodging the seed.

                2.  Certain types of seed will not germinate well without

                    light, and should not be covered.

            f.  Fungicide:  Germinating seedlings are very susceptible to

                attack by fungus, ("damping-off" disease) and may require

                protection by the use of a fungicide.

                1)  The best strategy to avoid damping-off is to work only

                    with clean tools and equipment, sterile growing medium,

                    sterile container, and clean seed.
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                2)  If problems with damping off persist, use a fungicide

                    drench when first watering in the seed.

             g.  Watering:  After watering the seed initially, cover the

                 flat with glass or plastic to retain moisture and increase

                 humidity.

                 1)  The flat will probably need only occasional watering

                     until germination.

                 2)  Should the medium covering the seeds dry out, water

                     lightly until the flat drains.

             h.  Temperature:  As a general rule, seed germinates best at

                 temperatures between 70 and 80 degrees (F).

                 1)  This temperature can be maintained by the use of a

                      thermostatic heating pad.

              ___________________________________________________________

              ACTIVITY:

              Have students plant seed into flats according to the

              guidelines above.  Experiment with different planting

              depths, seed coverings, and germination temperatures.  Have

              students use small, undivided "pony-packs" which fit six to

              a standard flat.

              ___________________________________________________________

        3.  Factors Causing Poor Seed Germination

            a.  Old seed:  Seed should be fresh, and should have been

                stored under cool, dry conditions.  Seed loses viability

                as it gets older.

            b.  Uneven moisture:  Seed must have a constant supply of

                moisture as it swells and germinates.

                1)  Geminating seedlings are very susceptible to drying out

                    as they have no root system to supply moisture.

            c.  Temperatures too low or too high:  Temperature requirements

                vary by species, but 70-80 degrees (F) is generally a good

                range for germinating seed.

                1)  In the field, seed will not germinate if planted too

                    early in the season when night temperatures are too low.

            d.  Fungus:  Damping-off organisms such as Rhizoctonia directly

                attack germinating seedlings.

                1)  Plants are at the most susceptible stage of their life

                    cycle when germinating, and must be provided a clean

                    environment or protected from such attack during this

                    period.
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            e.  Improper Planting Depth: Seed planted too deep will not have

                enough stored energy to emerge.

                1)  Seed planted too shallow will dry out.

                2)  These are concerns mainly when germinating seed in the

                    field.

              ___________________________________________________________

              ACTIVITY:

              Compare differences and germination rates in the same

              variety of seed manufactured from competitive seed companies.

              Using old and new seeds of two varieties, conduct a

              germination test using 100 seeds for each pair of students.

              Compare results and identify possible causes or different

              germination percentages.

              ___________________________________________________________

    B.  Seedling care:  After germination, seedlings require careful care,

        as they are very tender and susceptible to damage, drying and

        disease.

        1.  Watering:  Seedlings must have a constant supply of moisture

            until roots have a chance to develop.

            a.  However, plastic or glass covers used in germinating seed in

                flats should be removed to discourage disease and encourage

                sturdier growth.

        2.  Fertility:  Fertilization should be at low levels until plants

            are well established.

        3.  Light:  Bright light will keep seedlings from becoming spindly.

        4.  Temperature:  In the greenhouse, seedlings should be grown at

            temperatures 5 to 10 degrees (F) lower than germination.

            a.  This will help prevent too-tall, spindly growth.

    C.  Transplanting

        1.  Maturity:  Seedlings can generally be transplanted after their

            first true leaves develop fully.

            a.  Seedlings to be planted directly in the field should be

                considerably more mature.

        2.  Hardening off:  Seedlings require a "hardening" process before

            transplanting.

            a.  This involves gradually reducing day and night- time growing

                temperatures, and reducing the frequency of watering.

        3. Handling:
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           a.  When transplanting, handle seedlings only by their

               leaves, preferably the seed leaves.

               1)  Do not hold seedlings by the stem, which is susceptible

                   to damage, particularly in small or tender seedlings.

           b.  Most seedlings can be planted deep.

               1)  Tall or spindly seedlings, especially, should be planted

                   deeply so they can stand upright.

           c.  Throw away seedlings which are damaged or exhibit poor

               root development.

           d.  Group larger, more vigorous seedlings together in the

               same flat

       4.  Watering Transplants:  This is the most critical point in the

           transplanting process.

           a.  Plants should be double watered after transplanting to insure

               solid contact of the roots with moist growing media.

           b.  Watering should be done immediately after transplanting.

       5.  Soil fertility:  Withhold high levels of fertilizer from

           transplants until they are solidly reestablished.

            ___________________________________________________________

            ACTIVITY:

            Have students transplant their seedlings according to

            the guidelines above.  Transplant seedlings into "six-pack"

            containers for later transfer to the field or larger

            containers.

            ___________________________________________________________

III.  Care of Young Plants

    A.  Light:  Young plants must be protected from light intensities

        high enough to cause sunburn.

    B.  Water:  Adequate moisture should be provided without over-

        watering.

        1.  Overwatering and waterlogging are common causes of

            root rot and slow growth in young stock.

    C.  Soil fertility:  Fertilizer levels can be increased as plants grow,

        moving from higher levels of phosphorous and potassium to a

        higher nitrogen levels as transplants become established.

    D.  Temperature:  Young transplants are generally tender, and require

        protection against extreme temperatures, especially cold.
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    E.  Protection:  Young transplants usually need a protective

        environment in which to become established.

        1.  A lath house or shade structure of some kind will provide

            protection against drying winds, excessive sun and cold

            temperatures.

    F.  Pests and Diseases:  As previously mentioned, young plants are

        quite susceptible to pest and disease problems.

        1.  While pesticides can be used to combat such problems, it is a

            better strategy to prevent pest and disease problems to begin

            with by careful cultural practices.

        2.  If a disease does take hold, it is often better to cull the

            diseased material and cut losses at an early stage, rather than

            devoting excessive resources (time, money, etc.) to fighting an

            "uphill battle".

              ___________________________________________________________

              ACTIVITY:

              Have students care for transplanted seedlings until

              maturity, transplanting them into larger containers as

              necessary.

              Market them or let the students take them home.

              ___________________________________________________________
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