COURSE SYLLABUS

Animal Sciences 630.01, Ruminant Nutrition
Instructors:

Dr. Jeffrey L. Firkins


Dr. Steven C. Loerch




223 Animal Science Bldg.

114 Gerlaugh Hall




2029 Fyffe Road


OARDC, Wooster

614-688-3089 330-263-3908

firkins.1@osu.edu


loerch.1@osu.edu
Course Rationale:

Principles of ruminant digestion, metabolism, fermentation, physiology, and nutrition will be emphasized.  The proposed course is established to stimulate student awareness of nutrient metabolism systems and strategies to meet nutrient requirements to support various production situations.  Computer formulations, spreadsheets and models will be used to acquire problem-solving skills.  The knowledge gained in this course will be useful to students directed towards careers in livestock industries and/or engaging in a graduate nutrition program.

Learning Objectives:
1. To enhance student understanding of ruminant digestion and metabolism.

2. To make students aware of current research in ruminant nutrition and areas of future research needs.

3. To increase student appreciation for the uniqueness of ruminant digestion and its role in animal and food production.

4. To enhance student awareness of energy systems, protein systems, feeding systems and strategies to meet nutrient requirements of ruminants.

5. To increase student ability to solve practical problems encountered in the livestock industry. This will be reinforced through various writing experiences.

Course Schedule:


Lectures:

M-W-F
11:00 to 12:18


Offering:

Autumn Quarter


Credit Hours:

5


Prerequisites:

AS 330 or Graduate Standing

Method of Evaluation:

3
Hour Exams



300 pts.


7
Assignments



100 pts.

Grading Scale:

A
93-100%

C-
70-72.9


A-
90-92.9

D+
67-69.9


B+
87-89.9

D
63-66.9


B
83-86.9

D-
60-62.9

B- 80-82.9

E
<60

C+
77-79.9

C
73-76.9


Grading scale might be adjusted based on student performance.

Recommended Textbooks:

Van Soest, P.J.  1994.  Nutritional ecology of the ruminant.  Second Edition.  Cornell Univ. Press, Ithaca, NY.

NRC.  2000.  Nutrient Requirements of Beef Cattle.  7th revised ed.:Update 2000. National Academy Press.  Washington, D.C.

NRC. 2001.  Nutrient Requirements of Dairy Cattle. 7th ed.  National Academy Press.  Washington, D.C.

Course Outline:

	
	Van Soest
	NRC 2000
	NRC 2001

	Anatomy and physiology of the ruminant stomach and intestines (week 1) - Firkins

     Digestive physiology of pre-ruminant stomach

     Development to an adult ruminant

          Absorption of VFA, amino acids, and sugars

     Post-absorptive metabolism of VFA

     Motility of the stomach

Forage and nonforage fiber sources 
(week 2) - Firkins 

      Forage quality

         maturity of forages and relationship to fiber analyses

         silage quality and additives

         processing (particle "size" vs. "length")

      Effective fiber and pH regulation

      Nonforage fiber to provide effective fiber and dilute
         starch 

      First writing assignment on silage (15 pts.)

Microbiology in the rumen (week 3) - Firkins

      General aspects of protozoa, bacteria, and fungi

      Starch and sugar degradation by microbes

      Additives and feeding systems that shift VFA

      Degradability of protein and microbial protein  
          synthesis (Beef and Dairy NRC)

      Re-write of first writing assignment (5 pts.) 

Lipids (week 4) - Firkins 

    Inhibition of fiber digestibility and biohydrogenation

    Effects of microbial populations and flow to the
        duodenum   

Midterm 1 (100 points) on October 15
Feed intake (week 4) - Loerch

    Importance of feed intake to production

    Relationship between feed intake and concentration of
        nutrients

    Gut-fill regulation of feed intake

    Chemostatic (metabolic) regulation of feed intake

    Predicting intake

    Second writing assignment (15 pts.)
    Take-home FI problem set (10 pts.) 

Digestion (week 5) - Loerch 

     Factors affecting digestibility

     Associative effects of digestion

     Determining diet digestibility

     Digestibility

     Rumen vs. intestinal digestion; rate of digestion and 
          rate of passage 

     Take-home Digestion problem set (10 pts.)
     Re-write of second writing assignment (5 pts.)

Net energy system (week 6) – Loerch

      Partitioning energy intake

      Determining energy requirements for maintenance, gain, and lactation

     Take-home NE problem set (10 pts.)
Beef Cow Nutrition (week 7) - Loerch

     Introduction of Beef NRC

     Nutrition in early lactation (pre-breeding)

     Nutrition in late lactation (post-breeding)

     Nutrition post weaning

     Nutrition pre-calving

    Midterm 2 (100 pts.) on November 7
Feedlot Nutrition (week 8) - Loerch

     Managing newly weaned calves

     Growing/finishing systems

     Nutrient requirements

     Managing feed intake    

     Implants, additives, disorders and beef quality 

Applied Dairy Nutrition (using 2001 NRC)

Overview - nutrients and systems

Feeding the Calf (week 9) - Firkins

     Newborns and milk replacers

     Growing calf; evaluation of forage and a commercial
        concentrate

Dry Cow Feeding (week 10) - Firkins

     Body condition score and ketosis

     Prevention of milk fever; anionic salts

     Ration evaluation and problem set (20 pts.)

Lactating Cow Feeding (week 10) - Firkins

    Evaluating a problematic ration 
         reformulating the ration

         relationship to causative factors

    Minerals for dairy cattle

    Metabolizable protein, protein quality, and balancing for amino acids for dairy

    Feed Additives

    In-class problem set (10 pts.)
Midterm 3 (100 pts.) during Final Exam Week – 

Thursday, December 6, 2006  7:30 – 9:18 AM


	Chap. 15

312-315

Chap. 14

145-148

150-152

156-159

165-173

186-187

191-193

Chap. 16

325-331

Chaps. 21 and 22 


	Chap. 7

Chaps. 1- 4

Chap. 4

Chap. 3 


	226-230

236-239

188-190

191-193 

199-200

36-39

Scan chap 6

Scan chap 5
201-205




Academic Misconduct:
Any form of academic dishonesty (e.g., plagiarism or cheating) by any student will be handled according to the Student Code of Conduct. The instructors reserve the right to ask for an electronic version of all submitted homework or papers.
