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         Topic objectives:  Upon completion of this lesson the student will

                    be able to:

         Learning

         outcome #

          (E-5)  -  Trace the pathway of breakdown and identify the organs

                    involved in digestion of carbohydrates, fats and

                    proteins in the monogastric system.

      (E-4,5,8)  -  Develop an understanding of the amount and kind of

                    protein needed in feeding livestock.

         Special Materials and Equipment: Photos of protein deficient

                    animals

         Evaluation:  Testing and worksheet #1

REFERENCES:

Bundy and Diggins, LIVESTOCK AND POULTRY PRODUCTION, 2nd edition, pg. 18-20.

Ensminger, ANIMAL SCIENCE, 5th edition, pg. 99-103.

Morrison, FEEDS AND FEEDING, 9th edition, pg. 48-57.

Ralston Purina Company, ANIMAL NUTRITION HANDBOOK, pg. 16-17.

TOPIC PRESENTATION: PROTEIN NEEDS

     1.  The two most important factors to remember when feeding protein:

         a.  The amount of protein

         b.  The quality or kind of protein

     2.  Excess protein:

         a.  There is no danger in feeding a larger amount than animals

             require; however, protein is usually the most expensive part of

             the feed, SO OVERFEEDING OF IT IS IMPRACTICAL.
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             1) Once an animal has consumed the needed amount of protein for

                cell construction, muscle, fetal growth, etc., the rest is

                broken all the way down for use as body energy.

             2) Carbohydrate is usually a much less expensive source of

                energy.

     3.  Essential amino acids:

         a.  Those which cannot be made in the body from other substances,

             or which cannot be made in sufficient amounts for physiological

             (body function) needs.

         b.  There are ten essential amino acids.

     4.  Amino acid requirements of animals depends on:

         a.  the kind of animal; and

         b.  body functions of the animal including age, work, lactation,

             and fetal growth.

             1) Certain amino acids necessary for growth are not essential

                for merely maintaining an animal.

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

SUPPLEMENTAL INFORMATION:  The following information, 5a-e, goes beyond the scope of the standard and is provided as enrichment materials.

********************************************************************************
     5.  Protein in the rations of ruminants and non-ruminants:

         a.  All ten essential amino acids can be made in ruminants by the

             rumen bacteria from simple forms of nitrogen in the feed.

             Therefore, the bacterial protein may provide all of the essential

             amino acids, even though they are lacking in the feed which the

             ruminant eats.

             ___________________________________________________

             ACTIVITY:

             Show pictures of protein-deficient animals to the

             students.  Ask students which nutrient is being

             dealt with when they go to the barbershop.

             ___________________________________________________

         b.  The "germ" is the part of the grain kernel which usually

             contains available protein.

         c.  Urea (CO(NH2)2) (Note: you may have to say 1 part carbon,

             1 part oxygen, 2 parts nitrogen and 4 parts hydrogen) is often

             used as a protein substitute in ruminants. It is a source of

             nitrogen which the rumen "bugs" can use to make bacterial

             protein.
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             1)  urea is used ONLY in ruminant rations.

         d.  Protein of animal origin:

             1)  examples include fish meal, meat and bone meal, dried milk

                 products, blood meal, and tankage (from "rendered down"

                 animals).

         e.  Protein of vegetable (legume or seed) origin:

             1)  examples include soybean oil meal, soybeans, cottonseed meal,

                 linseed meal, legumes.

         f.  Young vs. mature animals:

             1)  Young animals are building new tissue as they grow and have

                 higher protein needs.

             2)  Other times in an animal's life when there is a need for

                 increased protein include lactation and pregnancy.

SUPPLEMENTARY WORKSHEET ATTACHED
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Supplementary Worksheet #1: Protein Needs

Name______________________________                 Date____________________

                                                  Class____________________

1.   What two factors are important in feeding protein to livestock?

2.   Discuss the effect of feeding an excess of protein in a ration.

3.   What is meant by essential amino acids?

4.   How many amino acids are essential for the growth of all animals?

5.   Why is there a difference in amino acid requirements for livestock

     at different times in their lives and production cycles?

6.   Why does less attention need to be given to the quality of protein in

     a ration for ruminants compared to non-ruminants?

7.   What part of grain kernels furnishes protein of higher quality?

8.   What manufactured feed is often used as a protein substitute in

     livestock rations?

9.   Is the above manufactured feed used in non-ruminant or ruminant rations?

10.  What is meant by animal protein? Give some examples of animal protein

     supplement.

11.  What is meant by vegetable protein?  Give some examples of vegetable

     protein supplement.

12.  Why is it expensive and impractical to feed a large excess of protein

     (beyond dietary requirements) to livestock and pets?
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