Section


 Animal Science
Unit


Unit 9: Feeds, Nutrition and Digestion
Lesson Title  

Lesson 6: Ruminant Digestion

to explain the relationship of structure and function in organisms

Student Learning Objectives 

As a result of this lesson, the student will …

1. Know the components of the ruminant stomach.

2. Understand how the four compartments of the ruminant stomach work together to digest cellulose

3. Understand the role the small and large intestine in the digestive process

Time:
Instruction time for this lesson: 50 minutes.

Resources:

· Scientific Farm Animal Production – Taylor & Field 

Tools, Equipment, and Supplies

· Crimp Corn (Grain Corn will work)

· Mason Jars with lids

· Water

· Hydrochloric Acid

· Poster Board

· Markers and Colored Pencils 

· PowerPoint

· Student Note Packet (Print Power Point slides 18-38 two slides per page)

NOTE:  On the PowerPoint Slide Show slide 1-17 is the complete copy for your use.  Slide 18-25 is the same PowerPoint with information deleted.  The idea is that each student could have a copy of the slide show and fill in the desired information as you go through the lesson.

Key Terms. The following terms are presented in this lesson and appear in bold italics:

Rumination

Esophageal Groove

Ruminant 

Rumen


Reticulum


Omasum 

Abomasum

Bacteria


Enzymes 

Small Intestine
Large Intestine 

Interest Approach

Several days before you are going to teach this lesson take two mason jars.  Fill both of them a third full of grain corn (crimp corn works the best).  Fill on jar the rest of the way full of water.  This jar is going to represent the monogastric.  The corn will swell and some breakdown will occur but not much.  In the second jar fill the jar a third full of a 2ml solution of hydrochloric acid per 1L of water.  This will symbolize the bacteria and regurgitation that occurs in the ruminant.  Begin the lesson by asking students what caused the difference and lead an opening discussion toward rumination and bacteria breakdown.   

Summary of Content and Teaching Strategies

Objective 1
Know the components of the ruminant stomach.
Utilize PowerPoint slides 1-4 for this objective.  Have students complete their note packets as you proceed through the lesson.  Begin by having slide number one up as the students enter the classroom.  Once you are ready to begin the lesson display the top portion of slide number two.  

In the agriculture industry there are four major types of digestive systems.  These systems are customized to accommodate specific animals and if we are going to provide proper care and run successful agricultural businesses it is imperative that we understand what the different requirements are for each of these amazing systems and why.  Who can tell me one of the four types of digestive systems?  (Work with the students by giving hints until they have identified the four types which are monogastric, ruminant, modified ruminant (or Cecal Fermentators), and avian systems (Birds) once all four are on the board display the rest of slide two) All of you did a tremendous job; for the purpose of this unit we are not going to cover the avian digestive system.  We will spend today discovering how and why the amazing ruminant functions.

Display slide four and allow students to copy the information into their notes.  

The ruminant animal does not have four stomachs but rather on stomach with four very distinctive compartments.  What does having these four compartments allow a ruminant to do that other digestive systems can’t do?  When someone you know wants to go on a diet why do they eat salad?  That is correct!  These four compartments allow ruminants such as cattle and sheep to utilize cellulose found in forages that monogastric such as us are unable to digest.  Now let’s take a closer look to see how ruminants accomplish this.    

Objective 2 
Understand how the four compartments of the ruminant stomach work 

together to digest cellulose

Show slide five and six and allow students to complete the note packet.  

The rumen is a large fermentation vat where bacteria and protozoa thrive and break down roughages to obtain nutrients for their use.  It is lined with numerous papillae, which are extremely small finger like protrusions in the rumen lining that increase surface area and increase the rate of absorption.  The microorganisms in the rumen can digest cellulose and can synthesize amino acids from non-protein nitrogen as well as the B-complex vitamins.  Later, these microorganisms are digested in the small intestine to provide these nutrients for the animal’s use.  

Show slide seven and allow students to complete the note packets. 

The second compartment of the ruminant animal is the reticulum.  The reticulum has a lining with small compartments similar to a honey-comb; thus it is occasionally referred to as the honeycomb.  Its function is to interact with the rumen in the mixing activity of the rumen and providing an additional area for fermentation.  There is no clear partition between the rumen and the reticulum although when cow magnets are inserted to collect trash the animal might eat the reticulum is where it is placed.

Show slide eight and allow students to fill in there note packets 

The omasum has many folds, so it is often called the many plies.  The omasum may not have a major digestive function, although some believe that the folds produce a grinding action on the feed.  

Show slide nine 

The abomasums is also known as the true stomach and is the equivalent of the monogastric animal.  The previous three compartments focused on breaking down the cellulose found in roughages so that they could be utilized by the abomasums.  

Animals having the four compartment stomach eat forge rapidly and later, while resting, regurgitate each bolus of feed.  Each bolus is also known as the cud.  The regurgitated feed is chewed more thoroughly and swallowed, and then another bolus is regurgitated and chewed.  This process continues until the feed is thoroughly masticated.  The process of regurgitation, chewing, and swallowing again is known as rumination.  

Another unique part of the ruminant stomach is known as the esophageal groove.  The esophageal groove is composed of two muscular folds that form a passage way from the throat to the abomasum.   When closed this passage way directs colostrums and milk from the esophagus directly to the abomasum.  The only purpose of the esophageal groove is while the calf is nursing.  The colostrums and milk goes directly to the true stomach just as it does in monogastric animals.  This is so that the calf or lamb had instantaneous nutrition.  Once the animal is weaned the esophageal groove serves no purpose for the remainder of the animal’s life.  Now that our ruminants have broken the cellulose into usable sugars lets explore where it will go from the abomasum.  

Objective 3
Understand the role the small and large intestine in the digestive process. 

Show slides ten and eleven.

The primary function of the small intestine is to complete minor digestion and to absorb the digested sugars into the blood stream.  The large intestine has the job of reabsorbing the water into the body.  

Review/Summary. 

Attached to the PowerPoint is a short review section available, below is an activity that your students will get more out of.

Place students into teams of two.  We are going to use a “Go with the Flow” e-moment to cement the anatomy and function of the ruminant digestive system into their minds.  Have each team take a piece of poster paper and diagram the digestive tract of the ruminant from the beginning until the food enters the large intestine.  Be sure to have them label each component of the digestive tract.  You can also have them write the function or use a second e-moment, the hieroglyphic moment to have them draw an icon to represent what each part is doing.     

Ruminant Digestive System Quiz

Name___________________________________________

Date________

Score________/____

1. Identify the 3 different major types of digestive systems.

2. List the four major compartments within cattle and sheep digestive systems.  

3. ______________________ has many folds and is often referred to as manyplies.

4. _________________ is a large fermentation vat where bacteria and protozoa thrive to breakdown roughages.                

5. What compartment is often considered the “true stomach”?

Ruminant Digestive System Quiz

Name________KEY___________________________________

Date________

Score________/____

6. Identify the 3 different major types of digestive systems.

-Ruminant

-Monogastric

-Modified Monogastric

7. List the four major compartments within cattle and sheep digestive systems.  

-Rumen


-Reticulum



-Omasum


-Abomasum

8. ______________________ has many folds and is often referred to as manyplies.

Omasum

9. _________________ is a large fermentation vat where bacteria and protozoa thrive to breakdown roughages.                

-Rumen

10. What compartment is often considered the “true stomach”?

-Abomasum
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