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Course:
AG-APM-01.432
Agricultural Animal Production 









and Management

Unit 7:

Feeding and Nutrition
Lesson 1:

Digestive Systems and Absorption of Food Nutrients

Georgia Performance Standards: 


AG-APM-7 (a)
Academic Standards: 

    SB1 (c), SB3, SES6 (a), SAP4
National Standards:                            AS.02.02.05.a
Objectives:   1.
Identify farm animals as ruminant or non-ruminant.
2.
Describe the functions of the parts of the digestive systems of ruminant and non-ruminant animals.

3.
Explain the relationship of types of digestive systems to the ability of ruminants and non-ruminants to digest and absorb different classes of feed.

Teaching Time: 100 minutes

Grades: 9-12

Essential Question: What is the difference in a ruminant animal and a non-ruminant animal?
Unit Understandings, Themes, and Concepts:  
In this unit students explain how agricultural animals are classified as ruminant or non-ruminant. The students will also explain the functions of the parts of the digestive systems of those animals. 
Primary Learning Goals:  
Students will be able to explain how to classify animals as ruminant or non-ruminant animals and the relationship of types of digestive systems to the ability of ruminants and non-ruminants to digest and absorb different classes of feed.
Students with disabilities:

For students with disabilities, the instructor should refer to the individual student's IEP to insure that the accommodations specified in the IEP are being provided within the classroom setting. Instructors should familiarize themselves with the provisions of Behavior Intervention Plans that may be part of a student's IEP. Frequent consultation with a student's special education instructor will be beneficial in providing appropriate differentiation within any given instructional activity or requirement.

Assessment Method/Type:

____ Constructed Response

____ Peer Assessment

_X__ Combined Methods


____ Selected Response

____ Informal Checks



____ Self Assessment
References:

Gillespie, James R.  Modern Livestock and Poultry Production.  Textbook and Instructor’s Guide should be utilized. 

www.teachnet.ie/farmnet/Digestive.htm

http://aged.calpoly.edu/AGED410/Presentations/DigestiveSystemF’03.ppt (power point under discussion 3)

Materials and Equipment:

LCD projector/active board
Digestive tracts of ruminants and non-ruminants from slaughter 


Plants 
Power Points: 

Georgia Performance Standards: 
AG-APM-7: a
AG-APM-7:
Students will classify farm animals as ruminants and non-ruminants and their feeding requirements.  

a. Identify farm animals as ruminant or non-ruminant and describe the functions of the parts of the digestive systems of ruminant and non-ruminant animals.

Academic Standards: 


SB1 (c), SB3, SES6 (a), SAP4
SB1 (c) The student identifies the function of the four major macromolecules (i.e., carbohydrates, proteins, lipids, nucleic acids).

SB3 The student derives the relationship between single-celled and multi-celled organisms and the increasing complexity of systems.

SES6 (a) The student relates the nature and distribution of life on Earth, including humans, to the chemistry and availability of water.

SAP4 The student analyzes the physical, chemical and biological properties of process systems as these relate to transportation, absorption and excretion, including the cardiovascular, respiratory, digestive, excretory and immune systems.

Teaching Procedure

Introduction and Mental Set

The digestive systems of farm animals are very different.  Why would they need to be?  Lead the students in a discussion comparing how feed intake directly relates to digestive tract function.  This should lead into a discussion of the physiology of digestion.

Discussion

1.
What is digestion?  

Digestion is the process of breaking down food into simple substances that can be absorbed by the body.

2.
What are the two general types of animal digestive systems?  

A.
Ruminant

B.
Non-ruminant

3.
Examine the parts of the digestive system in ruminants and non-ruminants.  Show PowerPoint.


Have students label a blank drawing of a simple stomach and a ruminant stomach as they follow along with teacher.  

4.        Explain the function of the different parts of a ruminant digestive tract and what the purpose of each is.

A. 
Mouth and teeth-The mouth of a bovine lacks upper teeth, instead he has a hard pallet.  Grass is ripped instead of bitten and is swallowed with little chewing.

B.
Rumen-Approximately 40-gallon capacity contains microbes that are responsible for the breakdown of cellulose into volatile fatty acids, which the bovine uses for energy.  During this process, the microbes produce waste products: methane, carbon dioxide, and heat.


1.
Rumination- because the bovine has not really chewed, the grass particles in the rumen are large and cannot be worked upon as effectively by the bacteria.  The bovine then ruminates, or regurgitates the roughage for further chewing and then swallows again for digestion.

2.
Eructation-The waste products of methane and carbon dioxide must be removed from the rumen.  Once gas levels have increased to a certain point, the bovine will belch (or eructate) eliminating the gas.



C.
Reticulum-Approximately 5 gallon capacity and acts as a sieve preventing large grass particles from entering the omasum.

D.
Omasum-Approximately 15-gallon capacity.

E. 
Abomasum-Approximately 7 gallon capacity-is also known as the true stomach@ because it contains stomach acids similar to humans.  Digestion of proteins begins here.  
 

F.
Small intestine-Up to 150 ft. in length.  Aides in digestion of fats, proteins, carbohydrates, and absorption of volatile fatty acids, glucose, and amino acids.

G.    
Cecum-3 gallon capacity.  Further digestion of roughage by microbes-some absorption of VFA’s and AA.

H.
Large intestine-33 ft. long.  Water conservation-some absorption of VFA=s and AA.


5.  Nonruminant Stomach



A.
Gastric juices start flowing when feed enters the stomach.  They are secreted by glands in the stomach wall.  The gastric juices are made up of 0.2-0.5 percent hydrochloric acid.  Gastric juices contain the enzymes; gastric lipase, pepsin, and rennin.  The muscles of the stomach walls churn and squeeze the feed.  Liquids are then passed into the small intestine.


6.  Digestion in Poultry

A.  Explain the crop – feed is first taken here for storage.  Feed is softened by saliva and crop wall secretions.  From the crop, feed goes to the glandular stomach and then to the muscular stomach.  The gizzard crushes and mixes feed with digestive juices.  Ceca are two blind pouches that store moist feed.  The cloaca is where the large intestine comes together with the vent.  Feces are passed through the vent along with eggs from the oviduct and urine from the kidneys.

7.  Absorption of Feed

A.  Most of the absorption on digested feed occurs in the small intestine.




B.
Ruminants – have some absorption in the rumen.




C.
Villi in the small intestines are responsible for absorption.

D.  Some absorption occurs in the large intestine such as water and some nutrients.

8.  Metabolism – Defined as the chemical and physical processes that handle nutrients after they have been absorbed during the digestive process.

9.
Explain what a non-ruminant can eat in comparison to a ruminant.

A.
Ruminants can digest large amounts of grasses and roughage.

B.
Non-ruminants can more easily process fats and proteins.

10.
Define enzymes.


A.
Organic catalyst that speed up the digestive process.


B.
Examples, salivary amylase and salivary maltase
11.
Activities-

A. 
 Microbes (similar to those found in the rumen) are found in the abdomens of termites.  Crush several termites’ abdomen and place the contents under a microscope.  Do not crush the termites until the students are ready to look under the microscope.  The microbes are fragile and die very quickly when exposed.

B.
Use blown up trash bags to stimulate the size of the 4 compartments of the ruminant=s stomach.  For example, use a 40-gallon trash bag to illustrate how large a 40-gallon rumen is.  Students are usually quite impressed with this demonstration.  Sometimes it is useful to compare it to a human stomach (1qt.).

C.
To illustrate the enzyme activity of HCl - place a small piece of meat in a test tube and cover with HCl obtained from the chemistry dept.  Allow students to observe the breakdown of protein as it happens in the stomach.

Summary

In livestock production it is important to understand the differences in digestive systems and processes in various farm animals.  Nutritional programs and the growth and development of the animals depend on a clear understanding of their nutritional needs and how they can be digested and utilized.

Evaluation

Written test

Drawing and labeling parts

Quiz

Quiz

1.  The largest compartment of the stomach of a cow is the __________, which contains __________.

A.
Omasum: microbes responsible for the breakdown of glucose.

B.
Rumen: microbes responsible for the breakdown of cellulose.

C.
Abomasum: stomach acids responsible for the breakdown of protein

D.
Rumen: microbes responsible for the breakdown of glucose

2.  This compartment is responsible for filtering out large, undigested   particles of fiber.

A.
Rumen

B. 
Omasum

C.
Abomasum

D.
Reticulum

3.  Microbes produce ________, ________, and _______ as waste products.

A. 
Carbon dioxide, methane, and carbon CO

B.
Carbon dioxide, heat, and volatile fatty acids

C.
Carbon dioxide, methane, and heat

D.
Volatile fatty acids, carbon dioxide, and b-vitamins

4. ________, ________, and ________ are absorbed in the _________.

A.
Glucose, VFA, AA; large intestine

B.
Glucose, VFA, AA; small intestine

C.
Carbohydrates, iron, methionine; large intestine

D.
Carbohydrates, iron, methionine; small intestine

5.  Briefly compare and contrast the ruminant and non-ruminant=s digestive tract and explain how those differences relate to what the animal eats.  Be sure to give an example of a ruminant and non-ruminant animal.  

6.  In the Nonruminant, gastric juices contain gastric lipase, pepsin, and rennin.  These are considered __________?
A.  amino acids
B.  maltase

C.  enzymes

D.  bacteria


7.  The gizzard is a __________?



A.  vent



B.  cloaca



C.  glandular stomach



D.  muscular stomach

8.  __________ are responsible for absorption of nutrients into the bloodstream.



A.  villi



B.  large intestine



C.  cecum



D.  intestinal juices

Discussion

9.  Explain the role of enzymes during digestion.

A.
Saliva-begin breakdown of carbohydrates and lubricate food particles (secreted in mouth by salivary gland)

B. 
Pepsin & HCL -begin digestion of proteins & coagulate milk (secretes in stomach)

C.
Bile-emulsification of lipids, fat-soluble vitamins (A, D, E, K), neutralization

D.
Pancreatic Anylase-carbohydrate breakdown (synthesized by pancreas, secreted in small intestine)

     E.
Lipase-fat breakdown (synthesized by Lipase, secreted in small intestine)


Individual Learning Activity

Lesson:
Digestive System and Absorption of Food
Assignment:
Choose one of the topics below and research it. Write a report on your findings that answers the question or explains the concept and shows why it is relevant to your life.

1.
Classify farm animals as ruminant or non-ruminant.

2.
Describe the functions of the parts of the digestive systems of ruminant and non-ruminant animals.

3.
Explain the relationship of types of digestive systems to the ability of ruminants and non-ruminants to digest and absorb different classes of feed.

Minimum Requirements:

1. Paper must be typed in 12 point font and at least one page in length. The paper may be double-spaced. 

2. At least two credible references must be properly cited.

3. All work must be original. No plagiarism! Any use of  

another’s ideas without giving credit will result in a zero.

4. Papers will be graded on content (amount of good information, accuracy, etc.) and mechanics (grammar, spelling, and punctuation.)

Due Date:

Points/Grade Available:

Individual Learning Activity Rubric

	Content - offers current information on the topic chosen, thoroughly covers each aspect of the question, and demonstrates understanding and mastery of the lesson. The paper should include information and issues of state and local importance.
	35 pts.



	Critical Analysis - logical process of analyzing and reporting information that examines and explains the topic selected. The paper should go beyond simply listing facts and must include why the concept is relevant to the student’s life. 
	25 pts.

	Organization- The paper should have an orderly structure that demonstrates a logical flow of ideas.
	15 pts.

	Mechanics- spelling, grammar, punctuation, font size, double spacing, citation, etc. Essentially, the paper should meet all specifications and be executed following rules of proper written English.
	15 pts.


Group Learning Activity

Lesson: 
Digestive System and Absorption of Food 

Assignment: 
Choose one of the topics below and research it. With your group, prepare a presentation to teach the class your concept.

1.
Classify farm animals as ruminant or non-ruminant.

2.
Describe the functions of the parts of the digestive systems of ruminant and non-ruminant animals.

3.
Explain the relationship of types of digestive systems to the ability of ruminants and non-ruminants to digest and absorb different classes of feed.

Your presentation should include the following:
1. A lesson plan outlining exactly what your group will teach and how the information will be taught

2. A Power Point of at least twelve slides

3. Notes containing the information the class will be responsible for (these can be printed and given to the class, written on the board, or part of the Power Point). A copy of the notes will be turned in to the instructor.

4. Some type of interactive activity for the class (game, problem solving activity, interactive model, etc.)

5. Your group must also prepare an assessment for the class. This assessment can be written or oral, but should show the instructor that the class understands and has retained the material being taught.

Due Date:

Points/Grade Available:

All work must be original. No plagiarism! Any use of  

another’s ideas without giving credit will result in a zero.

Group Learning Activity Rubric
	Lesson Plan – The group submits a thorough, detailed lesson plan highlighting the content and organization of their lesson.
	10 pts.

	PowerPoint – The group presents a Power Point of at least twelve slides that contains information and pictures vital to the lesson with additional information or examples for enhancement.
	20 pts.

	Interactive Activity – Some type of interactive activity is used to help teach the lesson. The activity should contribute to the mastery of content and involve the entire class in some way.
	15 pts.

	Assessment – A fair, thorough assessment is prepared and administered based on the information presented to the class. Poor grades on the assessment by a few members of the class are excusable, but if the entire class has difficulty, the points awarded in this category may be lowered at the discretion of the instructor.
	   15 pts.

	Content – The group should cover the concept (within reason) in entirety. The group may study actual lesson plans to help decide what should be emphasized.
	    25 pts.

	Overall Effect – The group is prepared, enthusiastic, and interesting, and the lesson flows smoothly. 
	    15 pts.


Presentation Learning Activity
Lesson:
Digestive System and Absorption of Food

Assignment:
Choose one of the topics below, research it, and prepare a presentation that answers the question or explains the concept and shows why it is relevant to your life.

1.
Classify farm animals as ruminant or non-ruminant.

2.
Describe the functions of the parts of the digestive systems of ruminant and non-ruminant animals.

3.
Explain the relationship of types of digestive systems to the ability of ruminants and non-ruminants to digest and absorb different classes of feed.

Minimum Requirements:

Oral Report Option

1.   Write a paper on one of the topics and orally present your work to the class.

2.   Paper may be double-spaced and should be at least one page in length, resulting in a two to five minute presentation. 

3.   At least two references must be properly cited. 

4.   The presentation of the report will be graded secondary 

      to the content of the paper.

PowerPoint Option

1. Presentation should be at least ten slides in length

2. Presentation should include at least four photos.

3. Presentation should be two to five minutes in length.

4. Grammar and spelling will be graded by the same standards as any other written assignment.

5. At least two references must be properly cited.

Poster Option:

1. Prepare a poster that answers/explains one of the topics. You will present your poster to the class.

2. Your poster should include both text and graphics that help communicate your research.

3. At least two sources of information should be properly cited on the back of the poster.

4. Neatness and appearance of the poster will be graded.

5. Poster presentation should last two to five minutes.

Due Date:

Points/Grade Available:

For all presentations: All work must be original. No plagiarism! Any use of another’s work or ideas without giving proper credit will result in a zero.

Presentation Learning Activity Rubric

	Content- offers current information on the topic chosen, thoroughly covers each aspect of the question, and demonstrates understanding and mastery of the lesson. The presentation should include information and issues of state and local importance.
	40 pts.

	Critical Analysis/Organization – The presentation shows a logical process of analyzing and reporting information that examines and explains the topic selected. The presentation should go beyond simply listing facts and must include why the concept is relevant to the student’s life.
	20 pts.

	Presentation – The student makes a genuine effort to present, not just read the material. The student should present with confidence using techniques like eye contact and voice inflexion to make his or her point. Although content takes precedence over presentation, the experience of successfully presenting in front of a class is part of the basis of this assignment.
	25 pts.

	Mechanics- spelling, grammar, punctuation, font size, double spacing, citation, etc. Essentially, the presentation should meet all guidelines set forth and should be executed in proper written English. For the poster, this includes neatness and appearance.
	15 pts.


Lesson Evaluation

1.  See Quiz above.

 Teacher Notes

Essential Question: 

What is the difference in a ruminant animal and a non-ruminant animal?

Vocabulary

Ruminant

Non-ruminant

Digestion

Enzymes
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