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********************************************************************************

SUPPLEMENTAL INFORMATION:  This lesson entitled "Natural Selection"  is supplemental information and is not required to meet any animal science standard.

********************************************************************************
                      - -   AGRICULTURAL CORE CURRICULUM  - -

(CLF200)  Core area:  ANIMAL SCIENCE

  (CLF230)  Unit title:  ANIMAL BEHAVIOR AND BIOLOGY (cont.)

______________________________________________________________________________

  (CLF231)   Topic: NATURAL SELECTION             time      taught in years

                                                 2 hours            2

______________________________________________________________________________

         Topic objectives:  Upon completion of this lesson the student will be

         able to:

         Learning

         outcome #

         (B-8; D-6)  -  Define evolution.

         (B-8; D-3)  -  Define (genetic) variability.

         (B-8; D-6)  _  Define natural selection.

         (B-8; D-6)  -  Discuss how variability and natural selection work

                        together to "change" an animal species.

         (B-8; D-6)  -  Discuss how natural selection and genetic variability

                        may be manipulated by man in order to produce

                        disease resistant livestock.

         (A-2; B-8)  -  Identify (from slides) those livestock breeds which

                        are naturally heat resistant, as well as crossbreeds

                        of those livestock.

         Special Materials and Equipment: Slides of various breeds of

                                          livestock

         Evaluation:  Quiz by instructor

TOPIC PRESENTATION:  NATURAL SELECTION

231.1

  _________________________________________________________

              ACTIVITY:

              Post pictures of both Brangus and Santa Gertrudis cattle

              on the wall.  Ask students if they can identify the two

              breeds; once this is done ask the students if they can

              identify the breeds which make up these two crossbred

              cattle; inform students that the purpose of the lesson is

              to come to a better understanding of how natural laws can

              be utilized by livestock producers to get a "better

              product".

              _________________________________________________________

I. What is evolution?

     A. A change in the genetic makeup of a population with

        time (let's say a population of black spotted

        cattle--BB-- eventually turn into a population of

        white spotted cattle--bb-- over a period of years).

     B. A two-step process

        1. development of genetic variability in the population.

        2. natural selectionof those variations which are favorable

           for survival.

II. Genetic variability

     A. Assuming that a population starts out with the same

        genetic makeup (not realistic, since each organism in

        a population is genetically unique--but let's assume

        it anyway for the sake of argument) all new genetic

        material in that population will arise by mutation

        1. a mutation is a random inheritable  event.

        2. Let's take our black spotted cattle as an

           example; for some reason the chromosomes

           that code for black spots are mutated:

        3. Suggestion: diagrammatically demonstrate a gene

           mutation on a handout or the chalk board.

     B. Variation in the chromosomes also occurs when an

        egg and a sperm unite--both carry unique traits

        from the parents into one individual--forming an

        individual which varies from either parent.

        1. This variation is normally a random event

           (especially in humans--you don't go looking to

           marry someone with a shopping list of

           characteristics you want in your children).

        2. In our example, let's say two mutated animals

           mate with one another (by chance)--let's look

           at their offspring:
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                               B        b

                         __________ __________

                        I          I          I

                        I          I          I

                     B  I    BB    I    Bb    I

                        I  (black) I  (black) I

                        I          I          I

                        I__________I__________I

                        I          I          I

                        I          I          I

                     b  I    Bb    I    bb    I

                        I  (black) I  (white) I

                        I          I          I

                        I__________I__________I

              _____________________________________________________________

              ACTIVITY:

              Diagrammatically demonstrate the above

              dominant/recessive cross using symbolic genes. In a

              herd of black spotted cattle, the chances for getting

              white spotted cattle have gone up. If these cattle

              mate four times, one of their offspring will likely

              have spots (25% chance at each mating)--there is

              a 50% chance (two boxes out of the four) that

              offspring from this mating will carry the

              mutated chromosome into the rest of the herd. There

              is a 25% chance that an offspring will be black and

              will not carry the mutated chromosome.

              _____________________________________________________________

III. Natural selection

     A. In a population certain individuals may be genetically

        better suited for the environment than others.

     B. If the environment is such that it favors these

        individuals then these are the individuals that will

        survive to have offspring and pass their genetic makeup

        to their offspring.

     C. As long as the environment does not again change then

        these individuals will become the "normal" population.

     D. The sequence of events that leads to a certain

        characteristic being "selected" by the environment is

        called natural selection.

        1. In our example, let's design a little scenario to

           demonstrate natural selection:
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           a. It has been 50 years since the first mating of

              our mutated cattle, and over the years the once

              all black spotted herd is now about 75%

              black-spotted cattle and 25% white spotted

              cattle.

           b. A new disease has also mutated during this

              time period--a disease known as BOVINE

              BLACK SPOTITIS.  This disease is not fatal, but

              it renders any black spotted bull or cow that

              contracts the disease sterile.

           c. The disease spreads quickly through our herd

              and within 6 months time all black spotted

              cattle are sterile--what will eventually happen

              to the herd? (Barring death of the white

              spotted cattle, they will be the only cattle to

              reproduce, eventually producing a completely

              white spotted herd)

IV. Use of genetic variability and natural selection in

   producing improved livestock (USE SLIDES )

     A. As livestock managers, we can take advantage of

        natural genetic variability in livestock.

        1. Brahman cattle (bos indicus) are known for

           their heat tolerance, due to the fact that they

           have adapted to the hotter climate of Asia and

           Africa.

           a. Bos taurus does not have this

              characteristic.

        2. By intentionally mating Brahman cattle to

           European cattle (like the Angus) we take the

           role of "natural selectors" by determing the

           matings that will take place (we could call it

           "unnatural selection")

           a. This mating produces the "Brangus" breed

              i.  has better carcass characteristics than the Brahman.

              ii. has better heat resistance (and calving ease) than

                  the Angus.

           b. A similar mating between Brahman and Shorthorn cattle has

              produced the Santa Gertrudis breed.
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        _____________________________________________________________

              ACTIVITY:

              Lead a discussion on the economic effects of human manipula-

              tion of this process. Cattle would be an obvious example;

              however, plant selection and breeding is also an appropriate

              example and would provide a good contrast for frame of

              reference.

              _____________________________________________________________
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