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  (CLF317)   Topic:  PLANT PROPAGATION           Time      Taught in Year(s)

                     AND MITOSIS                2 hours           2
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         Topic Objectives:  Upon completion of this lesson the student will

         be able to:

         Learning Outcome #:

           (A-5)  -  Outline the process of mitosis.

         Special Materials and Equipment: Films and or Filmstrips on the

                     process of mitosis

         Evaluation: Written test

TOPIC PRESENTATION:  PLANT PROPAGATION AND MITOSIS (See also CLF222 -

Conception and Gestation Length; CLF251 - Fertilization; and CLF252 -

Inheritance for additional information, worksheets and diagrams.)

A.  MITOSIS is the reproduction of cells in which the genetic material

    of the cell is duplicated exactly.  The cells simply divide and produce

    new cells like themselves.  DAUGHTER CELLS have the SAME GENETIC MAKEUP

    as PARENT CELLS.  The steps of mitosis are as follows:

    1.  Step #1: the Resting Stage - called INTERPHASE.

        a.  This is the period between one division and the next.

            Individual chromosomes are not visible and the nuclear

            membrane is visible.

        b.  Although chromosomes cannot be seen, they are present inside

            the nucleus. Remember that chromosomes are the parts in the

            nucleus that control inherited traits.

        c.  During this period, a most important event takes place; each

            chromosome makes an exact copy of itself.  For example, if

            there are four chromosomes (or "two pair") in a resting cell,

            there are eight after copying.

    2.  Step #2 Preparing to Divide - called PROPHASE

        a.  The two identical chromosomes are joined together.  There

            are then two complete sets of chromosomes in the nucleus.

        b.  The chromosomes are now coiled tightly.  The coiled chromosomes

            can be seen through a microscope.

        c.  The nuclear membrane begins to disappear at this time.
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        d.  Given four chromosomes (two pair) a; A; B; b, duplication

            in prophase creates aa; AA; BB; bb.

    3.  Step #3: Mitosis Starting - called METAPHASE.

        a.  There is no longer a division between the nucleus and the

            cytoplasm.

            1)  Chromosomes become thicker and shorter, and are now easier

                to see.

            2)  The nuclear membrane has faded away.  If the cell in

                Step 1 had four chromosomes, we would now be able to see

                four double chromosomes.

                a)  After making a copy, each chromosome appears as a

                    doubled chromosome.  The original and copy appear side

                    by side and are attached to each other.

        b.  The pairs of identical chromosomes line up in the center of the

            cell.  Thin fibers called spindle fibers attach to the

            chromosomes.

            1)  These fibers define the direction in which the chromosomes

                will later move into the two "daughter cells".

        c.  At the end of Step 3, the chromosome pairs are lined up as

            below:

                               ------a  a------

                               ------A  A------

                               ------B  B------

                               ------b  b------

    4.  Step #4: Mitosis Continuing - called ANAPHASE.

        a.  The pairs of identical chromosomes separate from one another.

        b.  The chromosomes move toward the center of each new cell.

            1)  As one member of each pair moves to one end of the cell, the

                other member of the pair moves to the other end of the cell.

            2)  There are now two groups of identical chromosomes at

                opposite ends of the cell.

        c.  These two groups are composed of four identical chromosomes

            each.

            1)  The chromosomes are once again single stranded (and since

                they are identical - you can't tell the copies from the

                originals).

        d.  Diagrammatically the four chromosomes pairs will look like this

            after Step 4:
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                    ------a             a------

                    ------A             A------           (one set at each

                    ------B             B------           end of the cell)

                    ------b             b------

    5.  Step #5: Mitosis (Almost Finished!) - called TELOPHASE.

        a.  A nuclear membrane begins to form around both sets of

            chromosomes.

        b.  The chromosomes "uncoil" and no longer appear as distinct

            structures.

        c.  The cytoplasm separates as new cell membrane (or membrane-like

            material) forms in the middle of the old parent cell.

            1)  This is called "furrowing" in animal cells, in which the

                cell pinches on all sides until two daughter cells are

                formed.

            2)  Because of the structure of plant cells, they do not furrow;

                instead a "cell plate" is formed between the two daughter

                cells.

        d.  The original parent cell has become two new "daughter" cells

            with IDENTICAL chromosomes.

            1)  These two new cells are smaller than the original cell from

                which they came.

            2)  Each one may grow and may divide again.

            3)  We now have two cells and each again has four chromosomes,

                the same number as the original "parent" cell.

        e.  The following, diagrams the two cells after telophase:

                      _ _ _ _ _ _ _ _ _ _ _ _ _

                     |            |            |

                     | a; A; B; b | a; A; B; b |     (two identical cells)

                     |            |            |

                     |_ _ _ _ _ _ | _ _ _ _ _ _|

F.  Step #6: The new cells return to the interphase.
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