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Ruminant Digestion
Download all Associated Files for this lesson from our Website


Summary: This lesson is one part of a two part animal digestion series (the other lesson is comparative digestion). This lesson discusses ruminant animal digestion. We begin at the prehension (gathering food) and mastication (chewing food) stage where ruminant animals first receive feed. We discuss every major stage of digestion and the four different compartments of a ruminant stomach (rumen, reticulum, omasum, and abomasum). Fermentation and enzymatic digestion is also introduced in this lesson. At the end of the presentation, there is a summary table that discusses the major differences between the sections of the digestive tract. A hands-on student activity and jeopardy game are also included for further solidification of the presentation material!
Keywords: animal, digestion, ruminant, rumen, reticulum, abomasum, omasum, fermentation, microbes, mastication, prehension, stomach, hardware disease, cannulated, enzymes, small intestine, large intestine, villi, papillae
Subject TEKS: 

· Livestock Production

·  (5) (A) describe the digestive system

· Veterinary Medical Applications

· (9) (A) identify the parts of the skeletal, muscular, respiratory, circulatory, excretory, reproductive, integumentary, immune/lymphatic, digestive, endocrine, and nervous systems;

· (9) (B)  describe the functions of the skeletal, muscular, respiratory, circulatory, excretory, reproductive, integumentary, immune/lymphatic, digestive, endocrine, and nervous systems

· (14) (A) identify the anatomy of the digestive system of ruminant and non-ruminant animals
· (14) (B) describe the process of digestion in ruminant and non-ruminant animals
· Advanced Animal Science
· (9) (A) describe the structures and functions of the digestive system of ruminant and non-ruminant animals, including poultry and cattle
Grade Level: 10th-12th grade 

Learning Objectives: 

· Explain the differences between the digestive methods or the rumen, reticulum, omasum, abomasum, large intestine, and small intestine
· Explain the basic digestive tract of a ruminant animal (beginning with prehension and ending with the large intestine)
· Identify the difference between fermentation and enzymatic digestion
Time Required: One class period (50 min) for introduction and presentation, one class period for activity (can be sent home), and one class period for jeopardy game

Materials: 

· Projector & Speakers for PowerPoint and Jeopardy game
· Poster board/construction paper/butcher paper, markers, string, paint, clay/Playdough, straws, pipe cleaner for activity
· “Strange Brew” Lab

· Yeast Fermentation Demonstration Worksheet  

Materials for “Strange Brew” Lab

· Clean, empty, 500mL plastic bottles + caps 

· Large Beaker

· Funnel

· Stirring rod

· Water

· Active dry yeast

· Root beer extract

· Sugar

· Graduated cylinder

· Electric balance 

Materials for Yeast Fermentation Demonstration: (one demonstration bottle)

· 500mL plastic bottles  

· Large rubber balloon

· Large Beaker 

· Funnel 

· 400 mL warm water (40 – 45 oC)

· Active dry yeast

· Funnel

· Sugar (approximately 4 teaspoons)

· Thermometer 

· Hot plate or water bath
Background and Concepts for Teachers: 

Teachers should be familiar with what classifies animals as a ruminant animal and ruminant animal digestion, including differences between the rumen, omasum, abomasum, and reticulum. The entire digestive tract is discussed, so familiarity with basic digestive anatomy is important. Additionally, educators should be familiar with the fermentation process.
Vocabulary / Definitions: 

· Abomasum: the fourth compartment in a ruminant stomach, glandular and secretes enzymes like a monogastric stomach

· Enzymes: molecules made by the animals body that aid in nutrient digestion

· Fermentation: anaerobic digestion that occurs due to the presence of microorganisms

· Large Intestine (LI): section of the GI tract after the SI, some fermentation occurs here and absorption of water
· Microbes: living organisms that are microscopic

· Omasum: the third compartment in a ruminant stomach, has many folds to increase the surface area so that water absorption can take place

· Reticulum: the first compartment in a ruminant stomach, has a honeycomb-like appearance and is the site of hardware disease

· Rumen: the largest compartment in the ruminant stomach, located on the left side of the animal, where most of the fermentative digestion takes place

· Ruminant: an animal with a four chambered stomach, even number of toes, and regurgitates their cud

· Small Intestine (SI): the first section of the GI tract after the stomach, enzymatic digestion and absorption of nutrients occurs here

Lesson Introduction / Motivation: 
· https://www.youtube.com/watch?v=svw5KA8YlAA – begin class by playing this short (1:35 min) video to introduce the students into the what they will be learning in the presentation
· “Yeast Fermentation Demonstration”
Presentation/Explanation: 
There is one presentation (39 slides) with one student activity to be completed after the presentation one jeopardy game to further student comprehension. This encourages student comprehension of ruminant digestion.
Activity/Application:

· Ruminant Digestion Activity: Let the students get creative! Ask them to get into groups, create a diagram of the ruminant animals’ digestive system.
· Strange Brew Lab (1 class period + ½ class period follow-up) – only applicable for higher grade levels.  The purpose of this lab is to demonstrate the process of fermentation and relate it back to the function of the rumen in ruminant digestion.
Lesson Closure: 
Have students present their model to the class.


Assessment/Evaluation: 
Ruminant Digestion Assessment: ask your students to test their knowledge on ruminant digestion by completing this worksheet
Resources: 
· https://www.youtube.com/watch?v=SVNNJf_28KE (Digestive Tract - 3:05 min)

· http://www.discovery.com/tv-shows/dirty-jobs/videos/holey-cow

 HYPERLINK "http://www.discovery.com/tv-shows/dirty-jobs/videos/holey-cow/" / (Cannulated steer – 1:49 min)
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Please email us your comments on this lesson: 
E-mail to ljohnson@cvm.tamu.edu
Please include the title of the lesson, whether you are a teacher or college faculty and what grade you used it for. 
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